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MILITARY 


GSDF MAY REQUEST 17 COMMAND/COMMUNICATIONS / C'S 
Tokyo JPE AVIATION REPORT-WEEKLY in English No 527, 24 Jun 81 pp 7-8 


{Text} The Ground Self-Defense Force (GSDF) is expected to request 17 
command/communications armored personnel carriers (APC) as a new procure- 
ment item io FY 19862. Funds totaling 9650 aillion for them aay be ear- 
marked in ite FY 1982 budget request, which will be submitted cto the 
Miniecry of Finance in late August. 


If the 17 unite are approved, the GSDF would request 25 to 26 unite each 

in both FY 1963 and 1984 to achieve a target of 68 unite stipulated in the 
FY 1980-84 Medium-Term Defense Program (MTDP). Procurement of the command/ 
communications APCs ie likely to continue under the FY 1983-87 MTDP as well. 


The command/communications APC has been under deve lop- 
ment by the Technicai R&D Inetitute (TR&DI) since FY 1978 
for improved communication between divisional commands and 
self-propelled artillery units. Four prototypes have been 
fabricated for performance and duration tests with Komatsu 
Ltd, serving as the prime contractor. 


Weighing 13.95 tons, the three-axle six-wheel APC 
measures 5.37 meters in length and 2.8 meters in height. 
Its maximum speed is 100 kilometers per hour. It is armed 
with a 12. 7mm machine gun and a 7,.62mm gun, powered by a 
four-cyele water-cooled engine and manned by five crewmen, 


Following the command/communi ations APC, the TR&DI is 
developing a scout/reconnaissance APC with fabrication of 
a full eystem planned for FY 1982. Attention is paid to 
ongoing evaluation of «a machine gun to be picked for the 
vehicle, 


CSO: 4120/264 











MILITARY 


JDA TO SEEK ADVANCED F-i5, P-<3C PROCUREMENT 
Tokyo JPR AVIATION REPORT-WEEKLY in English No 528, 1 Jul 81 pp 5-6 


| Text) 


the Japanese Defense Agency (JDA) is certain to seek 
advanced procurement of F-15J/D) fighters and P-3C anti- 
submarine warfare (ASW) aireraft in ite FY 1982 (April 1982- 
March 1983) budget request in tate August as proposed by 
the Air Self-Defense Force (ASDF) and the Maritime Self- 
Defense Force (MSDF), 


The IDA, giving top priority to antiaircraft and anti- 
submarine defense equipment in ite military buildup, expects 
that the advancement would enable additional procurement of 
these aireraft beyond the authorized 100 F-15J8/DJs and 45 
P< JCe for an early attainment of equipment targets stipulated 
in the 19/6 National Defense Program Outline, 


The ASDF 's original F-15 procurement program envisaged 
orders for 2% aireraft in FY 1978, 34 in FY 1980, 32 in FY 
198? and 11 in FY 1984, After ordering 537 aircraft by FY 
1980 as seheduled, it now intends to order all the remaining 
43 in FY 1982 so that acquisition of the 100 F-15e8 will be 
completed in FY 1986, or one year ahead of schedule, of 
the 43 aireraft, it plans to acquire 23 in FY 1985 and 20 
in FY 1986, 


fhe service expects to procure more than 70 F-l5e in 
addition to he authorized 100 aircraft because the program 
outline calle on it to maintain 10 fighter-interceptor 
squadrons with the number per squadron increased from the 
current 18 planes to 25, F-15 squadrons are planned to 
account for six to seven of the 10, The aircraft for 
additional procurement may be produced at an annual rate 
of 20 planes, 


\e to the 45 P-~3Cs, the MSDF obtained funding of eight 
aireraft in FY 1978 and 10 in FY 1980 with 12 scheduled for 

















'Y 1982 and 15 for FY 1984, Let has proposed ordering five 
of the 15 planes for FY 1984 in FY 1982 along with the 
originally planned 12 in @ bid to complete acquisition of 
the authorized 45 in FY 1987, of one year ahead of schedule, 
Of the 1) planes, it plans to acquire seven in FY 1985 and 
10 in FY 1986, 


Additional P«%C procurement is expected to total 40 to 
SO aireraft ase the MSDF plane that P-JCe will account for 
9O aireraft, or nine squadrons, out of the 100 fixedewing 
ASW aireraft, or 10 squadrons, a8 envisaged by the program 
outline, The remaining one squadron will consist of 10 
PeiJe. The annual production rate for the additional P-3Ces 
is pre jected at more than 10 planes, 


CSO: 4120/7273 











MILITARY 


ASDF PREPARING F-4EJ MODERNIZATION PROGRAM 
Tokyo JPE AVIATION REPORT-WEEKLY in English No 5286, 1 Jul 81 pp 6-7 


{Text} 


The Air Self-Defense Force (ASDF) is expected to work 
out @ program soon for modernizing the F-4E6) fighter-inter- 
ceptor as Mitsubishi Heavy Industries Ltd,, the prime 
contractor for F-4EJ License production, has already submitted 
a detailed proposal on the matter, The "FY 1981 budget 
includes ¥1,330 million for the F-4EJ modernization and ¥720 
million for an aircraft structural integration program (ASIP) 
to lengthen the F-4SBJ's service life, 


In the modernization, the F-4SEBJ will be given the lLook- 
down capability and armed with such brandnew missiles as 
the AIM-7F Sparrow and AIM-9L Sidewinder air-to-air missiles 
and the ASM-1 antiship missile, To this end, its FCS (fire 
control system) radar will be replaced by an advanced type, 
for which a promising candidate is the Westinghouse APG-66J, 
The inertial navigation system will also be modernized, 
\dditional equipment will include a control system for the 
As* «1 missile, The communications system will be modernized 
with vacuum tubes replaced by integrated circuits, 


The ASDF is cautious of any excessive F-4EJ modernization 
which could force the service to use the aircraft over a 
long time, An excessively long utilization could cause 
maintenance problems and affect retirement of F-1i support 
fighters and introduction of an F-XX new fighter-interceptor., 
Therefore, the ASDF has given up mounting of leading edge 
slats on the aircraft, 


The ASDF's F-4EJ modernization schedule envisages 
engineering in FY 1981, acquisition of equipment in FY 1982, 
test improvement in FY 1983 and modification of on-mission 
aireraft from FY 1985, 


CSO: 4120/273 














MILITARY 


BACKUP AIS FOR F-l5=-The Air Self-Defense Force (ASDF) plans to seek funds for 
another Bendix avionics intermediate shop (AIS) for testing avionics of the 
F-15J fighter in ite FY 1982 budget request in late August. This is the fourth 
AIS following those funded in FY 1979, 1980 and 1981 for the currently planned 
F-15 bases--Nyutabaru, Chitose and Hyakuri. The ASDF is expected to request 
more AIS systems in the future as F-15) bases increase. The AIS, which is im- 
ported from Bendix through C. Itoh Aviation, is an automatic test shop compris- 
ing six stations. Delivery of the first AIS, ordered in FY 1979, has recently 
been completed. Its three stations are being tested at Komaki Minami Works of 
Mitsubishi Heavy Industries Ltd. (MHI), the prime contractor for F-15J license 
production. After the tests lasting until September, they will be transferred 
to Nyutabaru Air Base for assembly with the other three stations. The AIS will 
be used for operational tests of the F-15J starting at the base in December or 
later. The second AIS will be delivered by FY 1982 for Chitose and the third 
FY 1983 for Hyakuri. [Text] [Tokyo JPE AVIATION REPORT-WEEKLY in English 

No 527, 24 Jun 81 p 5] 





CANDIDATES FOR ACMR/I--The Air Self-Defense Force (ASDF) is considering whether 
to adopt General Dynamic's air combat maneuvering range/instrumentation system 
(ACMF/T) or Cubic's after its AGMR/I survey tam visited the two companies early 
in June. In the United States, the Navy and Air Force use the General Dynamics 
system while the Army adopted the Cubic system. The ASDF is expected to favor 
the General Dynamics system using a larger-capacity computer and portable termi- 
nal instruments ( which can evaluate aircraft's attacks on both ground and ships) 
because it plans to set up terminals on waters for possible joint exercises with 
MSDF aircraft. The ASDF's ACMR/I procurement schedule envisages the overseas 
survey in FY 1981, system engineering based on the ASDF's own configuration in 
FY 1982, manufacture of hardware in FY 1983 and operation from FY 1985. The 
service plans to set up six terminals in waters off Miyazaki in Kyushu under 
Aircraft Firing Exercise Spaces R109 and R533. They will be linked with ter- 
minals on aircraft and a central station at Nyutabaru Air Base so that the cen- 
tral station will monitor and evaluate firing data with a computer and inform 
pilots on aircraft of the result and instructions. [Text] [Tokyo JPE AVIATION 
REPORT-WEEKLY in English No 527, 24 Jun 81 pp 5,6] 


POSSIBLE 30 MT-X PER YEAR--The Air Self-Defense Force (ASDF) is expected to 
order a total of 200 MT-X new intermediate trainers at an annual rate of 30 
aircraft over a six-to-seven-year period from FY 1986. But the annual procure- 
ment rate could be reduced because of additional F-15J fighter orders expected 











in these years. Development cf the MI-X is to start with basic engineering in 
FY 1981 and continue for seven years so that che ASDF wil! acquire the first 
production models in FY 1988 as replacements for its retiring T-33A and T-1A/b 
trainers. The development schedule envisages detailed engineering in FY 1932-83, 
fabrication of preproduction models in FY 1983-85 and technical and operational 
tests in FY 1985-37. Ia considerarion of che development schedule, the ASDF in- 
tends to incorporate an MT-X procurement program into the FY 1983-87 Medium-Term 
Detense Program to be prepared by the end of the current fiscal year. [Text] 
‘Tokyo JPE AVIATION RFPORT-WEEKLY in English No 527, 24 Jun 81 p 6) 


HELICOPTER ESCAPE TRAINING SYSTEM--The Maritime Self-Defense Force (MSDF) took 
delivery at its Kanoya Base from Japan Aircraft Mfg. Co. of a training system 
for crewmen's escape from ditched helicopters. The system consists of the sup- 
port, helicopter body, controls and a hydraulic component to train helicopter 
crewmen so that they can escape from ditched helicopters promptly and safely. 
The first three components have been manufactured by the company and the hydrau- 
lic component by Tokyo Keiki. A special brilding for the system has been con- 
structed by local contractors. The system, the first of its kind in Japan, is 
worth ¥100 million and the building slightly more than ¥100 million. The 50-ton 
system is installed in a 10-meter-wide, 15-meter-long and 5.5-meter-deep pool in 
the building which measures 20 meters in width, 30 meters in length aad 11 
meters in height. It can simulate five modes of ditched helicopters, including 
lateral turning and sinking. The helicopter body is made of fiber-reinforced 
plastics after the HSS-2B antisubmarine helicopter, weighing about 1.7 tons 
with four crewmen presumed. The system is being used by the 2lith Air Training 
Group of the MSDF for all MSDF helicopter crewmen. [Text] [Tokyo JPE AVIATION 
Ri PORT-WEEKLY in English No 527, 24 Jun 81 pp 6,7) 


LORPEDOES FOR P-3C STUDIED--The Maritime Self-Defense Force (MSDF) is considering 
the U.S. Navy MK-46 and the modified Model 73 as shortrange torpedoes for the 
P-3C and other ASW aircraft. It has been negotiating with the United States to 
obtain approval of Japan's MK-46 produ under license. Unless all MK-46 
components, including the guidance and trol section, are released for Japan's 
license production, however, int oduction of the MK-46 would be meaningless. 
Modification of the Model 73 sh» t-range torpedo is now under way by the Tech- 
nical R&D Institute to improve «s homing pertormance to cope with highly capa- 
ble submarines. The TRSDI is also developing the GRX-2 long-range torpedo for 
submarines. Meanwhile, he MSDF began to equip its aircraft and ships actually 
with Live torpedoes in Y 1980 to improve its readiness. A five-year program 
was also started in that year to build adjustment and other faciiities for 
mines. [Text] [Tokyo JPE AVIATION REPORT-WEEKLY in English No 527, 24 Jun 81 


p 7) 


NEW MARITIME PATROL AIRCRAFT--The Maritime Safety Agency (MSA) has inaugurated 

an aircraft selection committee under the chairmanship of Takashi Noro, Assis- 
tant Commandant for Operations. The Falcon 206, Lockheed L-100-20 and the Fok- 
ker F-27 Maritime are reportedly listed as candidate aircraft. In June 1978, 

the MSA tentatively decided on the adoption of the Falcon 20G and the Lockheed 
L-100-20 for its maritime surveillance and search/rescue missions. The tenta- 
tive decision was scrapped, however, during the course of budgetary negotiations 
with the Ministry of Finance. Due to changes in operational requirements and 
other factors, the selection of the new patrol aircraft will be made from a 
clean slate again and a decision is expected to be announced toward the end of , 
this year. [Text] [Tokyo JPE AViATION KEPORT-WEEKLY in English No 528, 1 Jul 81 


pp 1,2] 
6 








CH-X HELICOPTER MISSLON--The Ground Self-Defense Force (GSDF) is negotiating with 
internal bureaus of the Defense Agency to send a survey mission abroad in FY 1982 
for selection of a CH-X transport helicopter as a replacement of the Kawasaki 
KV-107. The GSDF is required under the FY 1960-84 Medium-Te.m Defense Program 
(MTDP) to purchase two CH-Xs for training. The MTDP also calls ou the Maritime 
and Air Self-Defense Forces to procure six new minesweeping helicopters and 

seven H-X rescue helicopters, respectively, as replacements for their KV-10/7s. 
Thus, all the three services are faced with the V-107 replacement problems be- 
cause they introduced the KV-107 almost simultaneously. Although the three serv- 
ices are to deal with extension of the V-107's service life in FY 1981, the GSDF 
intends to separate the CH-X introduction from the service-life extension progran. 
(Text) [Tokyo JPE AVIATION REPORT-WEEKLY in English No 528, 1 Jul 81 p 6) 


CSO: 4120/273 











SCIENCE AND TECHNOLOGY 


TOSHIBA MARKETS 144 K C“MOS-ROM, 4K CMOS/SOS RAM, 4K CMOS RAM 
Tokyo TOSHIBA REBIYU in Japanese Vol 36, No 4, Mar 81 pp 338-339 
[Text] 3.2 Semiconductor Memory 


3.2.1 144 Kbit C°MOS-ROM: Recently, the large capacity ROM has become an in- 
dispensable element of industrial and commercial equipment using micon such as 
electronic translation machines and voice and sound synthesizers. Every company 
marketed products in which the large capacity ROM is a single channel MOS, and 
there were no models using CMOS. 


This company in January of 1980, developed and marketed the world's first 144 
Kbit C°MOS-ROM (T 6025). A photograph of the chip used in this product is shown 
in Photo ll. This T 6025 is a 12 K word x 12 bit makeup dynamic CMOS-ROM. 

The following are the features of this product with respect to its makeuy. 

1) It is a series type AND-OR configuration mask ROM using P channel MOS. 


2) It has a clock generating circuit within its LSI, and the various driving 
pulses necessary to the dvnamic circuit can be generated simply by the chip 
enable pulse supplied from the outside. Consequently, it resembles a static 
memory when seen from external sources. 


3) It has a latch function which handles all address inputs internally. 


4) Output is effective only during CE time, and the CE time is a 3-value output 
of a high impedance type. 


5) Memory expansion up to four chips is possible. 
6) The chip is sealed into a 56 pin plastic type flat bucket so that it makes 
possible very compact instruments such as an entire elec-ronic translation 


instrument. 


The principal properties of this ROM are listed below 


1) Access time acc = 17 wus (typ.), 4.5 V, + 25°C 
2) Power consumed during operation Pd = 630 uW (typ.), 4.5 V, 10 kHz 
3, Power consumed at rest Ps = 0.2 uW (typ.), 4.5 V, + 25°C 











As is evident from the above, this is a large capacity product which is tops 
even from a worldwide standpoint, and the development of this low power con- 
sumption CHOS-ROM was achieved usivg 4) high performance MOS process technol - 
ogy in the production tages and through the use of clocked CMOS within the 
circuits to provide sense amplifier circuite, 





3.2.2 Super High Speed 4 Kbit G108/508 RAM: The development of high speed MOS 
type static RAM has been encouraged in the past, and the recent situation has 
seen the need for super high speed memory which also combines low power onsump~ 
tion capability. 


With thie demand as a background, the high speed and low power consumption fea- 
tures of GMOS technology were exploited on to a SOS base plate, and a 4 K word 

» 1 bit makeup completely static RAM with maximum access times of 25 ne and 35 ne 
and stanuard power consumption of 200 aW which placed it tops in the world with 
regard to performance was developed. This wiit can be sealed into an 0.3 inch 
wide 18 pin standard plastic package. 


Gate width 2 um MoSi, gate CMOS/SO8 technology was applied where process tech- 
nology was concerned. Finishing etandarde of 3.5 um were used at sites other 
than the gate. A two-stage auplifying mechanism incorporating a new circuit 
into the senee amp circuit is used, the distribution lines’ RC delay within the 
word selection lines has been reduced through the use of low resistance MoSi», 
ae gate material, and the use of a emall parasitic static capacity characteris- 
tic of S08 have enabled the attainment of high speed operation. 


This uait is provided with a G40S/S508 with a 6-transistor memory cell makeup 
which possesses the possibility of serving as a battery backup. In addition, 
there need be no concern for any incidence of a latchup behavior which is an 
advantageous feature of the CMOS/SOS construction, and it is also highlv resis- 
tant to software error giving it superior reliability. 


OMOS/S505 technology not only has high speed and reliability traits hich make 
‘+ ©* adowt from the crowd but alec is associated with superior e‘ement density 
whicn gives it 4 promising future. There are great hopes that chis technology 
will be utilized t> develop super high speed memory. 


3.2.3 2 Kbit EPROM: Production and sales of the 32 Kbit EPROM, THM 2732D was 
initiated from July 1980 as a followup to the TMM 323D. This TMM 2732D has 
access time of 350 ns and operating current of 150 @A and it represents 4 one- 
stage advance over the 16 Kbit EPROM. 


The program voltage ie 25 V, and irradiation with ultraviolet light of 12,000 
v¥/em’ is weed for erasing. Thies enables the write-in and erasure of various 
information, and the same program is used as with the 16 Kbit TMM 323D (2716 


typ /. 


The pin array ise interchangeable with the 32 Kbit mask ROM TMM 2332P, and it is 
aleo possible to convert from EPROM to ROM by altering the print plate. 











A 24~pin standard Sardeip [phonetic] DIP is used as package and by assigning 
the No. 21 pin as the address input A)), interchange with EPROM, TMM 323D 
(type 2716) is made possible, 


The principal + operties are listed below 


Access time 350 ne 
Current consumption 150 @A 
Standby current 25 mA 
Read=in condition 25 V/50 me 
Completely static operation 
memory const! tuent 4,096 word x 8 bit 


3.2.4 4 Kbit High Speed OM08 RAM: The 4 Kbit high speed CMOS RAM TC 5504 AP/ 
TC 5514 AP incorporates ite own 4 k word x 1 bit/1K word x 4 bit makeup, and it 
has been produced and marketed since March and October of 1980 as a successor 
to the TC 5504 v/T C 5514 that is now being masse produced, 


This RAM has access time of 200 ne and 300 ne and operating current of 5 mA 
thereb, displaying both high epeed and low power consumption, anc it repre- 
sents a step forward in improvement in performance compared to TC 5504 P/TC 
5514 P. TC 5504 is a synchronous type static RAM which has the input circuit 
contained within the latch circuit for all circuits except CE, and it is pro- 
vided pin interchangeability with TC 5504". At the same time, TC 5514AP is an 
address transition detector containing nonsynchronous type static RAM, and it 
not only hae interchangeability with TC 5514P but complete interchangeabi lity 
with N channel 2114 type RAM all over the world. The standby time is 20 yA 
over ite entire usable temperature range (-30°CV65°C) and emall and is said to 
be best for applications in which it is used as nonvolatile memory for battery 
backup. 


The package is an 0.3 inch wide standard 18 pin plastic or Sardeip package. 


2267 
CSO: 6129/1229 
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SCLENCE AND TECHNOLOGY 


SYSTEM PERFORMANCE EVALUATION AT FUJITSU 

Tokyo FUJITSU in Japanese Vol 32 No 2, Jun 61 pp 253-261 

[Article by Yoshitaka Sakashital 

(Text! 1. Introduction 

System performance evaluation activity involves the evaluation of total performance 


including software and hardware to enable improvements in selection of equipment, 
estimation of handling capability, and improvement in treatment efficiency. 





Efforts to improve the various performances of software and hardware have been 
underway for a long time. In another direction, methods and concepts to improve the 
treatment capability of the overall systme were initiated at Fujitsu more than 10 
years ago. On the other hand, the recent trend to large-scale systems, the intro- 
duction of VS (virtual storage), the formation of networks, and the diversification 
in functions of OS made the operations to improve the efficiency of the overall 
systme more difficult while, at the same time, the user came to regard this point 
with greater importance. 


While the concepts, materials, and tools which support system performance evaluation 
activity were gradually developed, it is the situation today that there is still 
need for the individual's senses in tuning operations particularly on the improve- 
ment of programs and operations. 


System performance evaluation activity will be described below centered mainly on 
OS IV/F4 and OS IV/X6. 


2. Contents of Evaluation Activity 


The outline, contents, and problem areas of system performance evaluation conducted 
by SE are listed below alongside each operation stage. 


2.1 Introductory Study Stage 
Performance evaluation related act‘vity at this stage is involved with the pros and 


cons of the system makeup and establishment of the elements in the makeup in line 
with the treatment performance requested by the user (see Table 1). 


li 








Table |. System Performance Evaluation Activity at the 
Introductory Study Stage 
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1. activity item in the usual case 
2. problem area 
3. The system constitutive elements are determined according to one of the 


following 4 methods 
4. There is need at this stage for a rapid decision despite the lack of 
detailed data. As a result, the following become very important 
User's precedents 
Comparative performance data from other equipment and other companies 
Actually measured data 
5. Use MIX, General MIX, and MIPS which are Fujitsu evaluation methods to 
establish the CPU performance ratios between their own company and other 
companies, use desktop calculators to obtain MIX values for machines which 
have timetables for making machine type determination, and use data from 
other companies for those machines without timetables to enable approximate 
position assignment 
6. Evaluation data such as MIPS announced by the different makers differ 
between calculation methods and models and incorporate considerable error 
7. Decide op type of machine based on the test calculations 
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8. The number of steps increases with the large-scale and complex teat cal- 
culations, and there is need for experienced operators particularly on 
short term tuning operations, At the same time, system control is impor~ 
tant for a system which has been subjected to center and tuning operations 
and with makeup which can cope with test calculations. 

9. Make corrections and projections referencing precedents of previour users 
of the same level and type. 

10, User precedente are difficult to amass even through SE efforte. In order 
to compile 4 report usable by SE, it is necessary for the system technology 
section to make every effort to get out into the field and collect prece- 
dents through tuning operations. 

ll, Make estimates based on treatment capability estimates and memory estimates 

Intracompany material 
Memory estimate guide 
AIM treatment capability estimate guide 
Sortmage /phonetic/ treatment time estimate 
NCP memory/treatment capebility estimate guide 
VSAM guide, others 

12. A full grasp of the system design conditions is not at hand which resulte 
in the need for reestimating and correcting at the design etage. At the 
same time, there is need for reduction in estimate activity. 








2.2 Design Stage 


Attention is directed at OS and its subsystem performance and limiting items to con- 
duct basic design and detailed design. Evaluation related activities are inspected 
along the lines of the following items to see how efficient design can be developed 
(See Table 2). 


Table 2. System Performance Evaluation Activity at the Design Stage 
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activity item 
problem areas 
Design te initiated using the following activities as check pointes 
Items necessary to make treatment capability design and qualitative 
evaluation may be all at hand except for a fraction, but the following 
points remain unresolved, 
Clarify epecification states and business volume which were vague during 
the introductory study stage 
There is no checkpoint collection for finishing up estimate conditions 
Separate iteme which must be executed at the time of design and those 
which are not as important 
Intracompany material 

Tuning guide: control program compilatior 

Tuning guide: treatment program compilation 

Tuning guide: AIM compilation 
The tuning guide is drawn up with the general system ae objective, and 
there is need for check list for tuning according to patterns classified 
by activity and scale. 


At the same time, the present tuning guides have AIM and TSS batches 
as respective isolated material, and there is lack of guidelines for 
their compound systems. 


Precedents involving previous users and cases of the same level and same 
businesses are referenced in order to make efficient design, and the SE 
handbook is read to assist the study. 
Intracompany material 

AIM system design handbook: On-line compilation 

AIM system design handbook: Data base c ilation 

System generation guide 

Handbooks for various estimates (same as those listed in Table 1) 

Various measured data 
A manual for efficient design is soon to appear along the lines of AIM, 
networks, and treatment programs, but the following problems still remain. 
The estimates on the relationship between memory capacity and paging are 
unclear so that the estimates for treatment time and response time cannot 
be made when paging is numerous. 
There are many cases in which those parameters associated with the gener- 
ation which are related to performance cannot be determined until the 
system is used for a given period or the values are actually measured. 
There are many cases in which problems arise during time of operation 
because no reestimate of memory capacity and treatment capability is made 
when there is change is design specifications or addition of business. 


















Table 3}. System Performance Evaluation Activity at 
Operational Test Stage 





[== =z a =o SS 





— — = == a — — —— — == == = 2 * — 
(i) , 8 #4 Q) * ‘ 
“had te 1 OOt awe cm 0, bid, MEA ey wutern 
(3) @h.i'the. + weewne (a) 
ee ee) Se ee Mist His + Ou 7 Pomaras 
Oy Mem t Hero tule y ier. Ls 
in’ amet “i wl % san tae 1 AIM. Tee Abbey ae 
Mit HTS4 ‘ i J— (5) sepmeinmae te ‘ (6) 
ety vy 4 tn. ae RG * 
var 1" @a t ek L ii? 
SOGt he ? ' “"% 44 
7 ta — ee 
i... " ren oF » Pu® 
‘theta, 4 -'u, OS eect. Ove 
wreera, 
® opmeeMetir cu. ta oo" we” Syorwat ame aero ne 
7% (20 POOR, turer nes ,» (eer 
(7) BLAH, Sev HMmee Ft (8) 
BRE SL EMA TC TAee, BLS 


SSE APT EER — © ata 
oumetmet lee ©. Ohh oc ee Reoue 
ARAB SHL & 


* es -eee cemee =) 

Ail Advened bees twe basse la ate MTs Sere etre 

" Hatch Total Satater 1TH. VTA — ee Date Ansivar 
UT Lave Tree Pavia sibo Sater Thee Fie tee 

wns iguaa late Sand dem * 


activity item 
problem points 
SE promotes operations in the following manner 
There are arrays of different tools for the measurements. While the infor- 
mation on their use may be available, the following problem points remain. 
5. Recognize treatment capability in the measurements 
When the actual environment cannot be obtained, take the following measures 
Make calculator estimates based on low load results 
Conduct MTS, BTS simulations 
intracompany material 
System evaluation tools manual 
6. A large number of steps are involved in test data compilation with the 
MTS and BTS simulators. AIM and TSS/ALF response times cannot be obtained 
for the PDL/PDA of rented tools. While it may be possible if GTF/STFD data 
could be used, there is need to draw up a compilation program (this is 
available as in-plant tool) 
There is no general use simulator to obtain optimization of sultiple 
weights of batches or data set divisions. 
Fabrication of simulators using GPSS or simulators made by software houses 
cannot be used because of the complexities of OS. 
). When examining excess capabilities, estimates are made using the same 
measurements as above. 
8. The following problems appear in estimating excess capacity. 
The relationships between insufficient memory capacity and paging is not 
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clear in the degree of excess memory and incorporates considerable error. 
fetimates related to simple increase in business volume are readily made, 
but the estimates become difficult when different businesses are intro- 
duced, (Generally speaking, specifications of add-on businesses are not 
clearly known, and the conditions which affect the effects on other busi-~ 
nesses are not clearly established, 

Tuning operation (see Section 2.4) 


Table 4. System Performance Evaluation Activity at the 
Maintenance and Evaluation Stage 








A ’ “ 1 ) (2) er « 
ee Th na 8 rswereeeen. » 
—— 5 ; : ‘ * nee bs 

(3) eae "Sh svar: i 


’ vant Saget, wanes ne, Ube 
G4 ; Hse 
) “4 aa "oO'Te, IDAL AHH D— 
' 
i 


weehan cathe: 1 @ 7 weve 


* — 
f * (5) tee 


6 ° "st aL: 


‘ um * Lf.) orm ‘ Nth t, behaee err anthem 
J , ' : " 44 2 ‘,%% oe a) * 
etme i, FILME shania « ) Seibel 
Sr idem, te tage 
(7) | A) ee Le) lee 
woh COrhbe iu, Ont 
Ow. rr tH vt aeew pe THETA NALAS 
7 * AIM TSS err ee, te eTUSr 





activity item 
problem areas 
There are the following two kinds of activities 
There is need to collect various performance data on-site during operation. 
The activity may become difficult when awareness of the user's system per- 
formance evaluation is required. 
At times addition of business or increase in business volume can trigger 
lower treatment performance. 
Surveys and tunings are conducted in order to resolve problems. 
Intracompany material 

Tuning guide: control program compilation 

Tuning guide: treatment program compilation 

Tuning guide: AIM compilation 

System evaluation, tool manual 

Tuning precedent 
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6. Although related material and evaluation toole are almost at hand, there are 
the following problems, 

Many of the evaluation tools except for PDL/PDA which are rented, are 
intracompany tools, At the same time, intracompany material make up the 
bulk of related material, and the number of steps which the user can solve 
himself is emall, 

Twing ie difficult unless one is thoroughly familiar with the system. 

?. Capacity te estimated, degree of excess capacity of the syatem is known, 
and study is made of the operation leveling up schedule of the system in 
the future. 

8. Eaetablishment of method theory is delayed compared to tuning, and material 
is scarce among some of the problems. 

The problem of establishing the degree of excesses in system capacity is 
not clearly defined. There ise need to measure and know the system treat- 
ment capability and depcee of excess at fixed intervale, but this is 
generally not done. 

There is a simple model in which evaluation is by simulation, but it is 
difficult to use with compound system euch as batch, AIM, and TSS. 


1) Control Program 
Function selection and establishment of system generation macro life parameter. 


2) AIM (Advanced Information Manager) 

Function selection for design of DB (data base) and DC (data communication) and 
selection of various parameters. 

3) Treatment Program 

Consideration of structure of jobs, tasks, and program; number of dynamic steps; id 
number of 1/0 access cycles. 

4) Data Set 

In addition to method to apportion magnetic disk facility volume, composition of 
data set and determination of block Length. 

2.3 Operating Step Stage 


When this stage is entered, the various operating data are handled in the manner 
given below and the operating order on-site is set up at the end (see Table 3). 


1) Recognition of degree of attainment of expected capability 
2) Recognition of range in degree of excess capacity 
3) Tuning activity 


When the anticipated trearment capability is not realized, a tuning operation (see 
next section) is conducted in an attempt to improve treatment capability. 


l6a 








2.4 Maintenance and Evaluation Stage 


There are times when performance problems arise after on-site operation during 
addition of duties or revision of OS. In such situations, the system controller 
should use the various performance evaluation tools to measure the operating 
situation of the system and survey the problem areas in treatment capability. After 
clarifying the problem areas, countermeasures are set up, and improvements are made 
to the system parameters and programs as well as improvements to operation (see 
Table 4). This series of operations is called system tuning. 


There is also an evaluation activity (cavitation estimate) in which the degree of 
excess of the present system is surveyed, the trends in present business volume 

are used to judge the number of years treatment with the present system is possible, 
or gauge the degree of insufficiency. 


3}. System Evaluation Methods 


This section will discuss the outlines of various evaluation methods which are 
generally conducted followed by the evaluation methods used at Fujitsu. 


3.1 Outlines of Various Evaluation Methods 


There are various methods for evaluating system capabilities. Among the simpler 
methods is one based on the actual time of execution of the four basic computa- 
tional commands. In addition, there is a method called the benchmark test (test 
calculation) which is used in overall evaluation of hardware and software. 


These evaluation methods are the basis for performance comparisons between diff- 
erent machines and to provide basic data for treatment capability estimates. Among 
these methods there are some which today are already unusable because of computer 
architecture or increased complexity of OS. 


The outlines of evaluation method of various types are given in Tabie 5. 
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‘Table 5. Outlines of Various Types of Evaluation Methods 
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l. 
2. 
3. 
4. 
5. 


6. 


10. 
ll. 


12. 


13. 
14. 


15. 


16. 
17. 


evaluation method 

outline 

evaluation 

cycle time 

This method uses cycle time for CPU or main memory to set up performance 
ratios between various machine types 

Wher, the computer is a wired logic affair, there is little sense today 
because of the shift to microprograms although it made sense at one time. 


For example, the FACOM M 160 AD and FACOM M 180 II AD CPU cycles are 
such that the FACOM M 160 AD gives faster values. 


time for executing 4 basic computer commands 

The fixed and floating small number commands are the focus of the computer 

command objectives, and the times required to execute these commands are 

used to determine performance ratios between machines 

This method is often used today and is very effective for comparing com- 

puters with large use of FORTRAN computations 

instruction mix 

The use frequency is weighted on the commands used in the standard model 

program to obtain the execution time per command 

Some representative examples are 
Commercial Mix for business computations (Fujitsu has its COBOL-Mix) 
There is a Gibson Mix for science and technology computations 
Fujitsu has a general Mix which can handle combinations of business 
computations, science and technology computations, and on-line and 
real time computations. 
Very recently MIPS is being used just as the MIPS used most frequently 
in comparisons of different machines to compare performance of float- 
ing small number point computational commands in a program called 
MFLOPS 

This is a method frequently used centered on the Gibson-Mix. The concept 

of General Mix is new, but other companies have similar methods 

This considers only hardware performance and not software 

When OS and subsystem change, difference in software performance needs 

to be considered 

When the computer architecture is different, the number of steps in 

commands required for the same volume of work differ. 

MIPS is arranged in the order of the reciprocal of the execution time 

required per command. 

This system is convenient for evaluating multi CPU systems, and it is 

believed this model will find more general use in the future 

kernel /phonetic/ program 

The entire program often used for standardization or the important part 

of the evaluation objective is coded in CPU machine language, and the 

CPU time of this program is calculated with a desk calculator 

Unlike the evaluation of execution time per command, CPU functional 

comparisons between machines can be made even with different architecture 

for evaluations at the same workload (on the other hand, software is not 

considered). 

benchmark program 

A user's standardized job is actually executed on a machine, and the 

treatment time is used to make overall evaluation of the system 
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18. Useful tor total evaluation of hardware and software 
Most accurate performance comparison is possible by using user's 
principal jobs 
On the other hand, the measurement conditions have to be the same, and 
conditions are difficult to set 
At the same time, a laege number of steps is required for on-line use 

19, synthetic program 

20. This exploits the features of the benchmark program and incorporates both 
general use and multiple use capabilities. The job characteristics 
(CPU bound, 1/0 bound), treatment time, and volume of memory used can be 
varied through altering the program parameters. 

21. This method is suitable for measuring and comparing performance between 
other company's machines and own company's machines by 4 small number 
of steps 
There is need to clarify the job specifications and adopt a model] close 
to the user's job to enable the user's use 

22. simulation 

23. This method has come to be used as one capable of utilization for all 
objectives associated with evaluation such as machine selection and 
improvement in prediction system efficiency 

24. High precision values cannot be obtained unless even the OS itself is 
incorporated into the .odel for the simulations where large and complex 
machines are concerned 


It is particularly difficult when paging appears frequently 


25. evaluation by monitoring 

26. This method involves periodic sampling of load and state of system re- 
sources and data collecting for event generation and thereby obtain data 
for performance evaluation. 

27. Advances in software and hardware monitors have enriched the array of 
tools for analysis 
This method has developed to the stage that not only improvement to 
performance evaluation but capability to control job scheduling has been 
incorporated 

28. anaiytical method 

29. Cuing [phonetic], theory and graph [phonetic] theory based mathematical 
models are used in the prediction of new system performance 
There are examples in EDP 

30. Desk calculator estimates using delay table are effective in on-line 
family systems such as AIM and TSS/AIF 
Precision is poor for multiple treatment of batches and multiple paging 


3.2 Evaluation Methods Used at Fujitsu 


Fujitsu uses primarily the instruction mix and the kernel program methods to conduct 
performance comparisons between different makes of computers. 


Among the evaluation methods that are used in the Gibson Mix which is used throughout 
the world besides which there are the F Mix and the General Mix which are based on a 
model that is solely intrinsic Fujitsu's. This model makes necessary changes accord- 
ing to a reevaluation once every several years in line with changes in computer 
architecture and user's program changes. 
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For example, where the COBOL model is concerned, any computations involving added 
characters or bit operetion commaad were disregarded. Today, however, the fre- 
quency in use of these ommands has increased so the capability is incorporated 
into the model (see Table 6) 


Table 6. Outline. f Evaluation Methods Used at Fujitsu 
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Key: 
1. mix command 
2. outline of computational method 
3. application area 
4. This is the most general mix among the instruction methods 


There are 7 types of FORTRAN programs in the model, and the applicable 
commands in the various categories differ between makers 

5. Used to estimate performance ratios between machines on FORTRAN programs 
with long treatment time in the execution section 

6. Commercial mixes are treated as mixes of the same category 
Fujitsu analyzed more than 100 user programs to construct a model which is 
the basis for displaying average CPU time per COBOL 1 statement 

7. This is used to estimate performance ratios between COBOL program machines 
and estimate COBOL treatment time 

8. This gives the average execution time per machine language by the super- 
visor mode obtained from on-line application 

9. Used for treatment time ratios between OS and AIM between FACOM M series 
and treatment time estimation 
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10, Thies te the dieplay in CPU time of the work volume per transaction in 
model mob for 4 business computation, and GORT and 1/0 access type times 
are considered in addition te MIR, 

11, Used to estimate performance F4tio® between machines for business compu- 
tations in COBOL and PL/I, 

i2, Beeause the Gibson Mix te an old @odei, the giant PORTRAN programe used 
ifn whiversities and iaberateries wee modeled, This is CPU time per 
machine language on PORTRAN time 

1}, Used for performance fatio comparisons between machines when a number of 
PORTRAN ie being run for single precision and multiple precision compu- 
tatione, 

14, Thie is CPU time per machine language in which the F MIX-BH/SH/RA waive 
is weighted with the overlap taking inte account business contente 
Thie is divided into four categories, 

15, CPU performance fatios taking inte account overlap of functions (se lence 
and technology computations, business computations, on-line) can be 
obtained, 


4. Syetem Performance Evaluation Tool 


The area of greatest advances in system performance evaluation activities te the 
system performance evaluation tool. 


The PDL/PDA (Performance Data Logger/Performance Data Analyser) wae proposed ae a 
performance evaluation tool 6 years ago for the O68 11/V8 whieh is the O06 for the 
FACOM "8" series computer. Sinee then there has been « spectacular increase in the 
number of toole centered on the O8 IV/P4 which ie the 98 of the FPACON M series and 
the same /X6. 


The PDL/PDA is the main line of the toole we suggest to users. in addition, there 
aise are the SMP (System Management Parcilities), GTF (General Trace Pacilities), 
and STPO (Super Trace Facilities) in which charge information collection capability 
of trace capability have been added. 


At the present time, the toole used in O85 IV/P4 and O85 IV/KB total gore than 50 
including those weed within the Fujiteu Company. 


4.1 Range Covered byw Performance Evaluation Toole 


An outline of the range in information outputted by the presentiy available perfor- 
mance evaluation tools including those used within the Pujiteu Company is shown 
in table 7, 





Table /. Support Range of Performance Evaluation Toole (Outline) 
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» principal support areas 
principal components 

» Brose classification 

. small classifications 
overall system 

batch 

use ratio 

total 

supervisor state/problem program stage 
10, holding ratio 

ll. overlap with channel 

12. time series for use rate 
13. buffer heat rate 

i464. wee rate 

15. holding rate 

16. time series for use rate 
17. wee rate 

18. holding rate 

19, time series for use rate 
20. head transition state 
21. positioning time 

22. retation retention time 
23. service time 

24. wse rate 

25. data set (file) data base 
26. holding rate 

27. time series for use rate 
26. number of EXCP cycles 


o@~4CuvF wh — 


29. paging 
30. number of pagings 
31. total 


32. by regions, by space 

33. number of page reclaims 

M. swapping 

35. paging time 

%. swapping time 

37. paging time series 

36. name of related module 

39. memory use situation 

40. size of hypothetical region 
4i. size of region used and time series per region or space 
S2. task 

42a. number of tasks 

43. use rate 

44. holding rate 

45. use rate time series 

46. response time 

47. overall 

48. per user, per application 


[Key to Table 7 continued on next page) 











lKey to Table 7 continued) 


49. per terminal 

50, per command type 

51. throughput 

Sla. number of treatments 

Sib. treatment time 

52. of item which can be measured with a performance evaluation tool 

53. of item which can be measured with a hardware monitor 

54, item can be measured at the measurement environment or estimated from 
other data 


4.2 Future Directions 


Some representative performance evaluation toole are Fujitsu's PDL/PDA, Hitachi, 
Limited's VI® »sonitor 1, [IBM's RMF (Resources Measurement Facility), and UNIVAC's 
SIP (Software inetrumentation Package). These are all software monitors and are 
collections of information on use situations of various resources, number of pagings, 
1/0 access cycles, memory ut, an¢ resources holding situation. One of its 
principal functions is to cover syscem bottlenecks. In addition, performance 
evaluation related tools operating with IBM's OS or the FACOM IV OS have been 
fabricated by many software houses. Some principal examples are the analytical 
program unitized with a hardware monitor, an analytical program based on the SMF out- 
put data and an automatic scheduling program, and a scheduling control program for 
referencing or altering OS control tables. 






Most of these performance evaluation tools were developed in Europe and the United 
States, and the domestic users who utilize these programs have turned them into the 
same level or more readily usable tools which can better exploit OS capabilities. 


Where Fujitsu is concerned, the improvement to treatment capability through dynamic 
scheduling control is incorporated as an OS capability. For example, the SDM 
(System Decision Manager) for the OS IV/F4 or the DSCF (DASD Space Control Facility) 
which controls the magnetic facility volume data set region can be ciced here. 


Some tools for which there may be demands forthcoming are the ones which can auto- 
matically handle in an efficient manner the scheduling of SMF data and a software 
monitor which « » view a system's load situation in terms of real time. 


In addition, we hope to make available in a gradual manner those tools which 
presently are being used in-plant mainly along the lines of response analysis tools 
to our users. 


5. System Tuning Operation 


Simultaneously with advances in system performance evaluation tools, there has been 
improvement to awareness of need for system tuning and the associated methods. This 
section will discuss the importance of system tuning (see Section 2.4) along with 
the merits and methods. 
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5.1 Importance and Merits of System Tuning 


System tuning is the operation which makes possible maximizing system capabilities, 
The system capability is determined by the methods of operating the hardware and 
software together with the system, Even when the hardware is excellent, poor soft- 
ware or operating methods will not allow the utilization of the maximum capability 
of the hardware, 


A system for which high rental costes are being paid may not be used as effectively 
as it might. Thies is why there is need for continuous tuning of the syatem to 
improve system performance and make possible ever greater utilization of system 
capabilities and lengthen system life. 


The systems of the past few years have assumed very large scale and become very 
complex so that the system tuning effect has become a very important subject. 


The number of examples of tuning of OS IV/F4 syatem collected at the system tech- 
nology department increased roughly 30-fold between 1979 and 1980. As the same time, 
the "OS IV/P4 Efficient Utilization Methods" subsection of the Large System Research 
Association (LS Research) which is a user's association comprised of users of large 
Fujiteu machines is researching and discussing tuning, and some useful results are 
forthcoming. The importance of system tuning will increase in the future, and there 
probably will be greater exploitation of its advantages. 


5.2 System Tuning Methods 


Efforts are being made to keep the methods of system tuning in line with the 
improvements in users’ awareness of SE and tuning. 


The outline of tuning methods is described below. As illustrated in Fig. |, the 
basic order in system tuning is repeat cycles of measurement and analysis with 
evaluation tools followed by the resolution of bottlenecks. The point of this 
bottleneck discovery is to focus on resource of high load. It is particularly 
important to lower the load of the magnetic disk facility, and factors responsible 
for this load are 


1) Frequent occurrence of paging input-output because of inadequate main memory 
capacity 


2) Frequent occurrence of unnecessary input-output due to program design oversights 
3) Accumulation of load on some specific volume 


Other bottlenecks include mainly tuffers for channel, task, and on-line treatment. 
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Figure |. Basic Method of System Tuning 
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setting measurement time with evaluation tool 
measurement with evaluation tool 

analysis with evaluation tool 

is there a problem? 

there is no problem 

there is a problem 

selection of resource with high load 

drop one stage 

search for cause of high load 

study and execution of countermeasures for high load 
studies on other operating methods, degree of overlap, and hindrances; 
modification, execution 
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Among the methods of resolving bottlenecks whose removal is the main point of tuning 
and which has become important over the recent years is the effective utilization of 
main memory. The price of the main memory has undergone considerable reduction. It 
has now become an era in which designing the main memory in far greater scale than 

before in order to raise productivity and construct a system of superior performance 
is well within ordinary budgeted means. This is because the OS side is successively 
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supporting capability of effective use of the main memory, and memories of readily 
usable nature, superior performance, and high productivity are appearing one after 
the other, 


Some examples which can be cited here are the VIO (Virtual Input Output) of 80, 
resident data set of AIM, and INTERFACT with memory space. 


The socalled necessary main memory capacity is gradually becoming larger, and the 
image of the age of high price main memory of the past is being swept away, 
performance utilising main memory effectively is being raised, and revolution in 
consciousness of need to improve productivity is taking place. 


Other methods of removing bottlenecks include the lenghthening of program length 
in order to reduce load on the magnetic disk facility, increasing block Length, 
shifting and load diaperseing the data set to some other volume, amking common use 
of programs, and converting to multitask approach. 


As new functions are added to OS ond new equipment is introduced, tuning methods 
also change. Not only wide and deep knowledge of OS is required but a sense to 
point of tuning must be acquired in order to conduct tuning. Tuning is difficult. 
On the other hand, it serves for quick adoption of materials, and it may be neces- 
sary to set up lectures related to tuning for users’ benefit. 


6. Summary 


This paper has been a discussion on the present status of system performance evalua- 
tion. It may be given as a general statement that the results of activities to date 
which users can utilize are still very few in number. While the environment has 
progressed through steady and rapid equipping, this technology still remains in the 
realm of specialist technologists. 


As area which is expected to develop from here on is the consideration of feedback 
from users of the software and hardware as well as the more rapid offer of tools 
and materials. 
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COUNCIL RECOMMENDS NUCLEAR ENERGY POLICY FOR 1980'S 
Tokyo JAPAN PETROLEUM 6 ENERGY WEEKLY in English Vol 16, No 24, 15 Jun 81 pp 1,2 


{Text} 


On June 5, the Nuclear Energy Division of the Overall Energy Council, 
an advisory organ to the Minister of International Trade and Industry, 
submitted a recommendation to MITI Minister Rokusuke Tanaka outlining 
proposals for nuclear power utilization in Japan through the 1980's. 


The focus of the report was on achieving means permitting Japan to ex- 


tricate itself from its current overwhelming dependency on foreign supply 
of nuclear fuels, enrichment and reprocessing services, based a the 


premise that nuclear energy is to replace petroleum as Japan's foremost 
energy source. 





According to a MITI estimate, the nuclear power generating cost (¥8-9/ 
kwh) quite favorably compares with coal- and oil-fired thermal power 

generation cost (¥12-13/kwh and ¥17-18/kwh, respectively), based on a 
plant going onstream in 1980. 


Among the targets to be established are: development, importation and 
stockpiling of uranium resources, gradual self-sufficiency in enriched 
uranium supplies, and construction of a spent nuclear fuel reprocessing 
plant. 


‘l) Japan should promote development and import of uranium resources 
to achieve the target for nuclear power generation of 74-78 million 
kw by 1995*. Japanese electric utilities have already secured supplies 
of 196 thousand short tons of uranium (U30g), but additional supplies 
totaling 130 thousand short tons will be required by the year 2000, 
with an annual consumption for 2000 estimated at around 20,000 tons. 





(*) Japan now has 22 units of nuclear power reactors in operation with 
the combined output capacity of 15,511 MW as of June 1, 1981. This 
represents about 12 percent of total power generating capacity. By 
1995, this percentage is to be increased to 27-28 percent, with nuclear 
power supplying 37-39 percent of the nation's total power supply. 








At present, only 35,000 tons, i.e. 18 percent of the foregoing 196,000 
tons, will be supplied from overseas projects in which Japanese enter- 
prises are participating, with the remainder to be supplied by 
straight imports from Canada, U.K., South Africa and Australia. It 

is now urged to increase this 18 percent to more than 50 percent in 
the future. 


(2) Japan should achieve WO percent self-sufficiency in its enriched 
uranium supplies, with a prototype plant (having a capacity of 
200-250 tSWU*/year) and then a commercial plant (reaching a capacity 

of 3,000 tSWU/year) by the year 2000. 


Japan now entirely relies on the U.S. Dept. of Energy and Eurodif in 
France for enriched uranium supplies to cover operation of up to 
about 59 million kw. 


Japan's first uranium enrichment pilot plant went onstream in Sep- 
tember 1979 at Ningyo Pass, Okayama Pref. With the completion of 
the third-phase project now scheduled this fall, the pilot plant (with 
7,000 units of centrifuges) is expected to supply 70 tSWU of enriched 
uranium (3.2 percent) per year. 


A feasibility study has been under way for a Japan-Australia joint 
project for uranium enrichment in Australia. 


(3) The government is urged to support the plan for construction of 

al, ton—per-year private auclear fuel reprocessing plant for 
operation by around 1990. A new private company, Japan Nuclear 
Fuel Service Co., Ltd., was established in March 1 to expedite 
the plan. 





Japan's reprocessing of spent nuclear fuel is now being carried out 
by British and French companies on a long-term contract basis. 


Japan's own first — pilot plant went onstream in September 
1977 in Tokai-mura, |baraki Pref., in accordance with the Japan-US 
agreement for reprocessing 99 tons by September 1979. However, the two 
governments later agreed at a number of times to extend the period of 
operation of the plant beyond September 1979, *with the latest agreement 
calling for extension of the period to the end of October 1961 for re- 
processing 149 tons (instead of 99 tons). 


(4) Japan should build up a stockpile of a year's supply of uranium 
— either in the form of natural uranium (U3;0g) or enriched uranium 
(UF6, UOz, etc.). 


Following receipt of the recommendation, MITI is expected to lend its 


support to the various taxational and fiscal policy measures required 
to achieve the goals outlined. 





(*) Separative Work Unit. A 1,000 MW nuclear power plan requires enrichment 
services of 110 tSWU per year. 
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SCLENCE AND TECHNOLOGY 


NATION'S DEPARTURE FROM OIL MORE DRASTIC THAN EXPECTED 
Tokyo JAPAN PETROLEUM & ENERGY WEEKLY in English Vol 16, No 24, 15 Jun 81, pp 3-5 


[Text } 


Japan's oil conservation in calendar 1980 totaled 41.54 million kiloliters 
(714 thousand barrels per day; TBD) in crude oil equivalent*, according 
to a survey report released on May 21 by the Natural Resources and 
Energy Agency (NREA) of the Ministry of International Trade and Indus- 
try (MITI). 


Significantly departing from the pattern in previous years, Japan's oil 
consumption in 1980 dropped 9.9 percent from 1979, while the s do- 
mestic product (GDP) and the industrial production in terms the min- 
ing and manufacturing index are estimated to have increased 4.4 and 

7.0 percent, respectively. This means that the oil consumption-GDP 
elasticity factor turned negative, for the first time in five years. 
Meanwhile, the fuel oil consumption-mining/manufacturing index elasticity 
factor has been negative since 1978, but the factor became greatly de- 


pressed in 1980. 





The survey discloses that: 


- Japan's theoretical oil consumption in 1980, as computed using the 
"Inter-Industry Relations Table" method, should have been 290.78 
million kiloliters (4,997 TBD). 


——————— ——— 
(*) Crude oil eget ent There are two ways of converting oil products 
including L to “crude oil equivalent” figures. One is to convert 
all “kiloliters” to “tons,” using specific gravities of individual products, 
which are then converted back to "“kiloliters in crude oil equivalent,” 
using the specific gravity of crude oil — MITI uses a factor of 0.8550 
for this purpose. When discussing Japan's oil imports (including LPG), 
MITI employs this method (see JPEW Vol.16, No.22, dd. June 1, 1981 - p.8). 


Another way is to convert all “kiloliters, m° and/or tons” to “kilocal- 
ories,” using heating values of individual products, which are then 
converted back to “kiloliters in crude oil equivalent,” using the heating 
value of crude oil — MITI uses a factor of 9,400 kcal/liter for this 


purpose. 





31 








- However, the actual consumption was 249.24 million kiloliters (4,283 
TBD). 


- This means that the conservation of oil totaled 41.54 million kiloliters 
(714 TBD), or 14.3 percent. The oil saving of this magnitude was 
made possible as a result of composite factors listed below: 


. Oil saving efforts on the part of consumers due primarily to ever 
increasing oil prices, 


. conversion from oil to other alternative energy sources, again due 
to mounting oil prices, 


. directional change in the industrial structure toward a less energy 
consuming type, 


. improvement in the "flood factor” in 1980, resulting in increased 
hydraulic power output, 


. improvement in the rate of nuclear power reactor operation, and 


. unseasonably cool summer in 1980, resulting in a decrease in 
electric power consumption. 


- The foregoing 41.54 million kiloliters of oil saving breaks down into: 


oil conservation 











- manufacturing industries Oil product (million kl/year) 

ceramic/porcelain fuel oil 3.77 
iron & steel fuel oil 2.89 
chemical/petrochemical fuel oil 1.04 

naphtha 0.85 
textile fuel oil 1.07 
paper & pulp/nonferrous fuel oil 1.01 
other fuel oil 1.71 
reduction in oil consumption fuel oi! 2.00 


resulting from reduced refinery 
product output 


subtotal 14.34 
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- energy supply industries 


electric power industry - 
oil replaced by: LNG 3.74 
improvement in "flood factor" 1.66 
improvement in nuclear power 5.50 
coal 0.72 
1.62 


city gas industry - 


oil replaced by: LNG 0.86 
coal 0. 
ne 

subtotal 12.71 


- other industries (i.e. agricultural/forestry/fishery 14.49 
Industries, transportation, construction, etc. industries 
and household/commercial sector) 

4l. 


(1) Im the iron & steel industry, the number of non-oil blast furnaces 

increased from 6 units at the end of 1979 to 30 units at the end of 
1980, meaning that 68.2 percent of Japan's total blast furnaces converted 
to “oil-less" operations. 





(2) Im the cement industry, the coal consumption as percentage of total 

fuel consumption increased from 7.4 percent in 1979 to 30.9 percent 
in 1980, and 53.1 percent in the October-December 1986 period. Mean- 
while, the number of kilns converted for coal consumption increased from 
35 units at the end of March 1980 to 100 units at the end of December 
1980, meaning that 51.5 percent of Japan's total kilns converted to coal 
consumption. 


Shown below is Japan's oil consumption in calendar 1980: 


Crude Oil Equivalent 








1,000 Kl Million Kcal (1,000 Kl) 
Gasoline 34,615 7,689,000 
Naphtha 28 , 365 243,939,000 
Jet fuel 2,989 26,602, 100 
Kerosine 23,450 208 , 705,000 
Gas oil 21,502 197,818,400 
Fuel oil A 21,263 210,503,700 
Fuel oil B° 5,638 55,816,200 
Fuel oil Cc 77, 262 764 , 893 , 800 


104,163 1,031,213,700 
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1,000 Tons 





LPG 14,932 179, 184,000 
Subtotal 2, 185,151,200 232,463 
Crude oil burning 157,685,000 16,775 
Total 2,342,836, 200 249, 238 


CSO: 4120/267 














SCIENCE AND TECHNOLOGY 


MHI NAMED PRIME CONTRACTOR FOR AIM-9L PRODUCTION 


Tokyo JPE AVIATION REPORT-WEEKLY in English No 527, 24 Jun 81 pp 2-3 


[Text] 


The Japan Defense Agency (DA) has named Mitsubishi 
Heavy Industries Ltd, (MHI) as prime contractor for license 
roduction of the Raytheon/Ford Aerospace & Communications 
(Facc) AIM-9L Sidewinder air-to-air missile for the F-15 
fighter, 


The JDA intends to exchange a new memorandum of under- 
standing (MOU) with the U.S. government for license produc- 
tion of the missile as early as possible. The new MOU is 
necessary for Japan's use of the infrared-guided missile 
for the F-4EJ fighter as well as the F-15 for the Air Self- 
Defense Force (ASDF), 


MHI is to select subcontractors while going ahead with 
final negotiations with Raytheon on a licensing contract. 
It is expected to seek the government's approva) of the 
contract possibly in July. 


The United States, at talks with the JDA in June 1980, 
agreed to release the AIM-9L's warhead, rocket motor, safety 
system and other components in FY 1981 and the guidance and 
control section in October 1982 for Japanese license produc- 
tion, though it declined to release the active-optical- 
target-d-tector (AOTD). As a result, the JDA has decided 
to subject 171 AIM-9Ls funded in FY 1981 and their followers 
to domestic license production, The first AIM-9Ls funded 
in FY 1980 were imported under a foreign military sales 
(FMS) contract with the .S. Air Force Department. 


AIM-9L production proposals had been submitted by 
Toshiba Corp. (teaming up with FACC) and Mitsubishi Electric 
Corp. (Raytheon and PACC) as well as MHI (Raytheon). The 


JDA selected MHI apparently in consideration of its past 
experience in the production of other infrared-guided AAMs, 











The JDA's AIM@9L precurement i# expected te tetal more 
than 3,000 unite because the ASDF plane to order F«i5Je 
beyond the currentiy autheries4 100 eireraft and use the 
missiles to uperade performance of ite F-4BJe, 


Ae to the 171 AIM-9Le (worth ¥5,440 million) funded in 
FY 1981, @uidance and control sections will etill be imported 
under an FMS contract along with AOTD systems. The sections 
for AIM-9Le te be funded in FY 1962 will be produced under 
licensee 46 agreed by the U.5. government, 
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MMT ADVANCING INFANTRY VEHICLE DEVELOPMENT FOR GROUND FORCES 
Tokyo JPE AVIATION REPORT-WEEKLY in English Wo 527, 24 Jun Bip 3 


[Texe) 


Miteubiehi Hea y Industries Led. (MMI) ie advancing 
development of a mechanized infantry combat vehicle (MICV) 
for the Ground Self-Defense Force (GSDF) under @ contract 
with the TeaDI. 


In the current fiscal year, it is to fabricate the 
chaseie of the MICV after the turret in FY 1980, The TRADI 
earmarked ¥110 million for the turret and ¥1,060 million 
for the chaseise, The TR&DI and MHI plan the MICV program 
to «iter the full-scale stage with fabrication of the 
comprehensive system in FY 1983, expecting completion of 
the program around FY 1987. 


The MICV will be manned by nine to 10 troops for joint 
operation with tanke, It will be armed with 25-3J0mm machine 
@une and antitank Missiles so that crewmen can engage in 
combat without getting off. In case of the existing Model 
60 and 73 armored personrel carriers (APC), crewmen must 
@et off the vehicles for actual fighting. 





Tt te the firet time that Japan is developing an MICV 
on ite own, although the United States and other foreign 
countries heave already developed such vehicles. 


MHI intende to proceed with development of the MICV 
and @ new min battle tank, named the Model 88 (FY 1988) 
MBT tentetively, almoet simultaneously ae is the case with 
the past development of tanke and APCs, For example, the 
Modei 60 and 73 APCs were developed for service entry in 
FYe 196° and 1973, reepectively, omly one year before the 
Model 6. and 74 tanke. 


MICVs will be initially deployed for the GSDF Seventh 
Division in Mokkaido. Later, they will gredualiy replace 


about 600 outmoded APCs. The GSDF forcaetese that the MICV 
may be priced at half of the Model 88 MET cost. 
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SCLENCE AND TECHNOLOGY 


ENGINE FOR NEW 150-SEAT AIRLINER READY IN JANUARY 
Tokyo JPE AVIATION REPORT-WEEKLY in English No 527, 24 Jun 81 p 4 


{Text} 


Rolle-Reyee and Japanese Aero Engines Ltd, 18 finalizing 
the desian of the RJ500, a new technology and energy efficient 
turbofan to power the next generation of 150-seater airliners, 
Tt ie planned to enter service in 1986, 


The high pressure core section of the engine will be 
tested in October this year and work in Japan and the UK to 
produce the first two bench demonstrator engines is on 
schedule, The firet, designated RJ500-01, ise planned to 
begin test running at the end of next January at Rolle-Royce's 
Brietol plant. The second will run at Iehikawajima-Harima's 
Mizuho plant near Tokyo by mid-March, 


Engine teste will begin only two years after the first 
Japanese engineers and designers arrived in Bristol to join 
their counterparte from Rolle-Royce in the task of designing 
an engine for short to medium—haul aircraft for service 
from the mid-1980e, 


The new 150-eeater airliners are expected to need 
engines of around 25,000 lb thruet and the RJ500 has been 
designed to meet these needs, The core is also suitable 
for an engine of lower thruet for possible new 130-seater 
firilinerse. The engine is being considered as the powerpiant 
for theese aircraft both by potential airline customers and 
the airframe makere. It is expected to become a major Anglo- 
Japanese progrem and one which will laet well into the 
next century. 


The costs of the present development work is being 
shared equally between Rolls-Royce on the one hand, and the 
three Japanese companies - Lehikewajima-HMarima, Kawasaki 
and Miteubishi - who are partnere in the joint company. The 
Japanese comparies are responsible for the engine's low 














preseure epool, accessories and dressings, ana Nolie-Royce 
for the high pressure spool, combustion section and accessory 
gearbox, Rig teeting of componente is well underway, 


Two further compressor rig teste are in hand at Bristol, 
a ninewstage full-scale high pressure module and a half-scale 
compressor, A third test hae recently been completed on the 
high pressure turbine rig. A new fan test facility is about 
to be commissioned in Japan for further fan testing to aug- 
ment the work already carried out at Brietol, A half-scale 
low pressure rig, designed and manufactured in Japan, has 
also been run, 
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SCIENCE AND TECHNOLOGY 


TALKS WITH FOREIGN FIRMS ON Y-XX RESUME 


Tokyo JPE AVIATION REPORT-WEEKLY in English No 528, 1 Jul 61 p 2 


[Text] 


CSO: 


Japan's aireraft industry is expected to resume 
negotiations with foreign aircraft manufacturers soon to 
select partners for ite program for developing 4 new 150- 
epetes fuel-efficient commercial transport, coded here as 
the Y«XX, 


In July or August, representatives of Fokker and 
MeDonnell Douglas will visit Japan to brief the Japanese 
industry on their joint development of an aircraft similar 
to the Y-XX, according to the Ministry of International 
Trade and Industry (MITT), 


Negotiations with other candidate partners such as 
Boeing Co, and Airbus Industrie will follow suit. 


As to the Y-XX program, MITI has earmarked loans 
in the FY 1981 budget for preliminary engineering and market 
aurvey, 


Meanwhile, industry observers expect that full-scale 
development of the Y-XX would be launched around 1984, This 
is because new fuel-efficient engines, including the Rollis- 
Royee/ Japan RJ500, for such aircraft are expected to be 
developed by 1985, At present, there is only one appropriate 
engine, the General EBlectric/Snecma CFM56, 


Pven if the new transport is developed earlier, U.S. 
“irlines, seen as promising users would not be able to 
introduce it because of their current poor business pertor- 
mance, They may continue to fly DC-9 Super 80s and Boeing 
737-3008 for the time being. 


In case an appropriate engine is developed by 1985 
with airframe development launched in 1984, the new transport 
would take two years to receive a type certificate, Thus, 
debut of the new transport with new engines is expected in 
19o=7 or 1988, Japanese industry sources say. 
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SCIENCE AND TECHNOLOGY 





FULL=SCALE XSSM-1 DEVELOPMENT TO START IN FY 1982 
Tokyo JPE AVIATLON REPORT-WEEKLY in English No 528, 1 Jul 81 pp 7-8 
[Text] 


The Technical R&D Institute (TRADI) of the Defense 
Agency expects to start full-seale development of the Ground 
Self-Defense Foree's (GSDF) XSSM-1 ground-launched antiship 
missile, a modified version of the ASM-1 air-launched anti- 
ship missile for the Air Self-Defense Force, in FY 1982, 


it may earmark ¥9,000 million in the FY 1982 budget 
request in late Auguset for the first-phase fabrication of 
full systems in FY 1982 and 1983 after fabrication of key 
component parts ending in the current fiscal year, The 
second-phase febrication is planned for FY 1983-84, 


The new missile is expected to undergo technical tests 
in FY 1985 and the GSDF's application tests in FY 1986 
before procurement starting in FY 1987, 


The TR&DI has conducted basic research on such compo- 
nent parts as the propel! ng system, homing head, inertial 
system and booster rocket motor since FY 1979, 


Meanwhile, the TR&DI also plans to launch engineering 
development of a new main battle tank simultaneously with 
the XSSM-1 program in FY 1982, The Defense Agency, however, 
would have to make a bold decision on the simultaneous start 
of both of these programs for the GSDF. 
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SCIENCE AND TECHNOLOGY 


TR6DI TO REQUEST BK-117 FOR TESTING MISSILES 
Tokyo JPE AVIATION REPORT-WEEKLY in English No 528, 1 Jul 81 p 8 


| Text} 


The Technical R&D Inatitute (TRADI) of the Defense 
Agency plane to purchase a BK-117 multi-mission helicopter 
(under development jointly by Kawasaki Heavy Industries and 
MDB) for testing missiles in FY 1982, ae full-scale engineer- 
ing tests of the SSM ground-launched antiship, portable 
surface«to-air, ChueMAT antitank and other new missiles are 
acheduled for FY 1983-85, 


In the FY 1982 budget in late August, it is expected 
to seek a total of ¥550 million for the medium-size twin- 
turbine helicopter, testing equipment, spare parts and other 
equipment as well as for training. 


The TR&DI had proposed procurement of an aircraft 
exclusively for testing missiles under the FY 1981 budget, 
But the agency failed to incorporate the proposal into its 
FY 1981 budget request  cecause some quarters insisted that 
it was premature to possess such equipment, At present, 
however, the agency is said to acknowledge the increasing 
necessity of the aircraft with a view to promoting the 
defense research and development setup, 


TREéDI has chosen a helicopter rather than a fixed- 
wing plane as the testing aircraft because its characteristic 
capability of hovering over a certain point may be suitable 
for observing firing tests of missiles, Specifically, the 
testing aircraft will be used for telemetering test data 
and confirming hits. 
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SCIENCE AND TECHNOLOGY 


NIPPON OILS, FATS COMPANY DEVELOPING NITRAMINE PROPELLANT 
Tokyo JPE AVIATION REPORT-WEEKLY in English No 528, 1 Jul 81 pp 9-10 


| Text} 


Nippon Oils @ Fate Co,,a manufacturer of solid rocket 
propellant, has started development of solid nitramine 
composite propellant which would improve the performance 
of satellite-launching rockets, 


it hae already successfully tested a rocket motor for 
military use with such propellant, The firm expects that 
it could gain the world's most advanced technology for solid 
rocket propellant through application of the propellant to 
satellite-launching rockets, 


the traditional composite propellant consists of oxidizer, 
ammonium perchlorate and synthetic resin, In the new propel- 
lant, the ammonium perchlorate is replaced by nitramine, 


Nitramine, a highly explosive material, has never been 
used for rocket propellant in Japan, But it has been found 
that if combustion is controlled well, nitramine could be 
useful for upgrading rocket performance, Fox example, if 


a certain amount of the traditional propellant can boost a 
rocket for 245 seconds, the same amount of the new propellant 
would be able to boost it for around 250 seconds, Further- 
more, the smokeless nitramine does not pollute the air, 
though the traditiona) propellant produces hydrogen chloride 
@as which reacts on water vapor to turn out hydrochloric 

acid mist, 


The company intends to use the low-pollution nitramine 
composite propellant for the upper-stage spherical motor 
of the H-l rocket which Japan plans to develop to launch 
large satellites, 
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SCIENCE AND TECHNOLOGY 


JAPAN, USSR TO JOINTLY PROMOTE SAKHALIN LNG PROJECT 
Tokyo JAPAN PETROLEUM AND ENERGY WEEKLY in English Vol 16, No 27, 6 Jul 61 pp 1-5 
(Lext) 


An agreement has been reached between Japan and the Soviet Union that 

as production from the Chaivo structure of the northeastern part of the 

khalin continental shelf will be liquefied and supplied to Japan as 
LNG (along with 50 percent of oil production) at an annual rate of three 
million tons over a 20-year period beginning 1988, it was announced on 
June 30 by the Tokyo-based Sakhalin Oil Development Cooperation Co., 
Ltd. (SODECO). (See note below.) 


A bilateral meeting has been under way in Tokyo since June 18 between 

SODECO representatives and visiting Soviet officials represented by V.N. 

Sushkov, Deputy Minister of the Foreign Trade, and Y. V. Zaitsev, First 
Deputy Minister of the Gas Industry. The Japan-Soviet meeting confirmed 
that: 


(1) A master plan for commercial development and production of gas from the 
Chaivo structure and the LNG supply to Japan has been agreed to as 
summarized below: 


- Drilling of appraisal wells will be completed by the end of 196i, 
to be followed by estimation of gas reserves and finalization of 
commercial development and production plans by the fall of 1982. 





Note: Japan originally wanted to receive the gas through a pipeline, 

based on the assumption that consumption in Hokkaido is large 
enough to absorb the entire volume for distribution within the island. 
However, a survey by the Hokkaido Natural Gas Receiving Promotion 
Committee recently disclosed that gas consumption in Hokkaido will total 
only 300 miilion m3 per year (i.e. 200 thousand tons per year) in 1985, 
far below the Soviet Union's supply target. Accordingly, the plan for 
receiving the Sakhalin gas through a pipeline had to be dropped, leav- 
ing no other choice but to receive the gas in the form of either LNG or 
methanol. in the absence of firm markets for methanol today, the only 
alternative is to import the gas as LNG. 











- Construction of the first production platform will be started around 
the middle of 1982 for completion by the fall of 1985, to be fol- 
lowed by construction of the second and third platforms. Upon 
the completion of the first platform, drilling of production wells 
will be started, 


- A technical feasibility study on the LNG project will be started 
immediately for construction of the plant facilities to be started 
in 1984 for completion by the end of 1987. 


- Full-fledged production of LNG (and oil) will be started in 1988. 


— Further details will be discussed at a working-level meeting 
scheduled in July. 


(2) While the Soviet side newly proposed De-Kastri on the Littoral Prov- 

ince of Siberia as one of the most promising sites for the LNG plant, 
the Japanese side failed to agree to the proposal. The two parties de- 
cided to make further studies on the location of the LNG plant and the 
loading port, taking into account the weather and maritime conditions, 
port conditions, etc., as well as the preferences of Japanese LNG users, 
i.e. electric and gas utilities. (Editor's note: The Soviet side originally 
proposed that the LNG plant should be built at llinsky on the south- 
western coast of the Sakhalin Island.) 





(3) It has been agreed that funds required for gas production from the 

Chaivo structure for supply to Japan as LNG will be the subject of 
Japan's provision of bank loans (i.e. from the Export-Import Bank of 
Japan and Japanese city banks at an approximate ratio of 70:30 in favor 
of the former to the Soviet Foreign Trade Bank) in accordance with the 
basic agreement (dated January 28, 1975). (Editor's note: While the 
basic agreement stipulates that Japan will provide up to 50 percent of 
the oil/gas development funds, it remains to be seen to what extent the 
Japan Ex-Im Bank agrees to extend loans to finance the entire project 
including the liquefaction of gas. No estimated total cost is available 
at this moment, since the location of the LNG plant has not been final- 
ized yet.) 


The Japan-USSR joint oil and gas exploration in the Sakhalin continental 
shelf was first proposed by the Soviet Union at the fifth Japan-Soviet 
Economic Committee meeting held in Tokyo in February 1972, and SODECO 
was established in Tokyo on October 1, 1974, for the purpose of promoting 
the project, with the government-owned Japan National Oil Corp. (JNOC) 
providing 70 percent of total funds required for carrying out the exploration. 


The joint venture has been under way since 1976, with the Soviet Union 
actually carrying out the exploration according to the timetable drawn 
up by the joint committee, consisting of an equal number of technical 
specialists representing each side. 


45 





During the period from August 1977 through October 1980 a total number 
of 13 exploratory wells have been drilled as shown on page 4 == 10 wells 
on the northeastern continental shelf (44,800 km2, 17,300 sq mi) and 3 
wells on the southwestern continental shelf (16,000 kmé, 6,180 sq mi). 

Of the 10 wells drilled on the northeastern continental shelf, three wells 
confirmed the existence of promising oil and gas reservoirs off Chaivo 
and five wells confirmed the same off Odopto. 


Drilling of two wells = Chaivo #3 and Odopto #4 - have just been started 
and that of Chaivo #45 will be started later in the year to facilitate 
appraisal of oil and gas reserves of the foregoing two structures. 


SODECO has so far pledged to extend $170 million credits -- $100 million 
originally pledged in the basic agreement dated January 28, 1975, and 
$70 million additionally agreed in the addendum dated June 6, 1979 -- 
to complete the exploration. These credits, to be used in the initial 7 
years, carry an annual interest rate of 6 percent and are repayable in 
18 years, and furthermore, are on a "“repayble if successful" risk-takin 
basis. These funds have been and will be raised in the form of capita 
investment in and loan extension to SODECO by JNOC and private firms 
participating in the Sakhalin project. Within the framework of these 
credits, Japan is to lease a geophysical exploration ship and drilling 
equipment, while supplying exploration materials and services. 


According to the basic agreement, the credits, including interests, are 
to be refunded with oil and/or gas developed within 18 years after the 
exploration was started, as follows: 


. oil = 50 percent of the total output 
. gas - to be determined bilaterally, evaluating the profitability 
of sales to Japan 


The guarantee for supply to Japan is to be afforded throughout the period 
repayment of the credits/interests is in progress and 10 years after the 
repayment is completed. Moreover, in return for credits on a "repayable 
if successful” basis, the Soviet Union is to apply an 8.4 percent discount 
rate on oil and gas supplies to Japan for 10 years after the production 
has started. 


In addition to the foregoing extension of credits, SODECO has provided 
the following two loans to the Soviet Union: 


- A loan totaling ¥6,740 million ($29 million) to help finance purchases 
of durable equipment, including computers to be taken aboard the 
geophysical exploration ship. The loan, to be used in the 3-year 
period and carrying an annual interest rate of 6.75 percent, was 
provided by a syndicate ui Japanese banks, and is repayable in ten 
equal six-month installments. 


- A loan totaling ¥8,980 million ($39 million) to help finance operating 
expenses. The loan, to be used in the 3-year period and carrying an 
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annual interest rate of 7.25 percent, was provided by JNOC and a 
syndicate of Japanese banks, and each year's loan/expenditure is 
repayable in ten equal six-month installments. 


The present plan calls for production of natural gas and condensate, 
as shown below: 


. Natural gas: 
million m3/year 


million ft3/day 
million tons/year 
(shipment basis) 


. Condensate: 
thou.kl/year 


thou. 


b/d 


1988 
2,580 


278.7 


1989 


4,050 
392 
2.1 


427.9 
7.4 








1990 1991-2008 Total/Average 
5,030 5,050 102,560 
486 488 472 
3.0 3.0 60.5 
534.7 536.3 10,895 
9.2 9.2 8.9 


Assuming the LNG plant at llinsky, which is 1,800 km* (1,120 miles) 
away from Tokyo, either two LNG carriers having a loading capacity of 
125,000 m3 each or three carriers of 75,000 m3 each will be necessary. 


Shown below are the results of the wells drilled on the Sakhalin conti- 
nental shelf: 


Weil 


Northeastern Continental Shelf 


. Odopto #1 
. Odopto #2 
. Odepto #3 
. Odopto #9 
. Wenn #1 

. Chaivo #1 
. Odopto #8 
. Chaivo #2 
. Chaivo #6 


. Dagi #: 


Location 


535 18°25" 
143° 18'00" 

° , , 
535 12°20" 
143°23'17 

O.e. ° 
a ieee 
$3519° 22" 
143°27'03" 
$1962'51" 
143°27'03" 
$2925" 46" 
143°27° 44" 
$3505" 40" 
143° 27°50” 
$26 23°21" 
143° 27°45" 

° . - 
aa 
5282126" 
143°50° 35” 


3 
N 
E 
N 
E 
N 
E 
N 
E 
N 
E 
N 
E 
N 
E 
N 
E 
N 
E 


Drilling Period 
Started Completed 


Aug. 3, 1977 
jul. 16, 1978 
Sept.3, 1978 
jul.lé, 1978 
Aug.2é, 1978 
jul.5, 1979 

jul.20, 1979 
jul.28, 1980 
Sept.4, 1980 


Sept.9, 1979 


Oct.i3, 1977 
Aug. 29, 
Oct.15, 1978 
Aug.20, 1978 
Oct.13, 1978 
Oct. 18, 1979 
Aug.28, 1979 
Oct.3, 1960 
Oct.24, 1980 


Oct.24, 1980 


1978 


Depth 
Meters Feed 
2,500 8,200 
2,348 7,701 
2,274.5 7,460 
2,293 7.521 
2,505 6,216 
3,378 11,080 
1,865 6,117 
2,855 9, 3s 
2,080 6,822 
3,03%.9 9, 9s 


Successful 
Successful 
Successful 
Dry 

Ory 

Successful 
Successful 
Successful 


Successful 


Dry 


Rig Used 


Borgsten 
Doiphin 


Borgsten 
Doiphin 


Borgsien 
Dolphin 

Hakuryu 
Hakuryu 
Hakuryu 
Hakuryu 
Hakuryu 


Okha 


Hakuryu 





(*) This distance favorably compares with 4,450 km for Badak-Tokyo, 
6,000 km for Arun-Tokyo, 6,000 km for Alaska-Tokyo, and 11,900 km 


for Abu Dhabi-Tokyo. 





#6 


#6 


#% 


#2 


#2 


#2 





Drilling Period Depth 
Well Loc ation Started Completed Meters Feed Results Rig Used 


Southwestern Continental Shelf 


, Staromajachin 47259" 00" N Nov.1, 1977.  Jul.3, 1978 3,016 9,892 Dry Borgsten 
1 141°43'00" E Dolphin 
. Kugnetzove 46° 08' 20" N Ape.21, 1976 jul.3, 1978 3,013 9,883 Dry Hakuryu #4 
a 141° 40°57" E 
. Vindiz #1 46° 1100" N Oct.22, 1978 Jun.24, 1979 3,400 11,152 Dey Hakuryu #4 
141° 46'00" E 


SODECO is currently capitalized at ¥22,700 million (approx. $100 million) 
and its 18 shareholders’ equity shares are shown below: 


¥ Million % Share 





Japan National Oil Corp. 9,700 42.7 
Overseas Petroleum Corp. 2,347.5 10.3 
Japan Petroleum Exploration Co. 2,347.5 10.3 
C. Itoh & Co. 1,740 7.7 
Guli Oil Corp. 1,300 5.7 
Fuyo Petroleum Development Co. 1,170 5.2 
Marubeni Corp. 520 2.3 
Daikyo Oil Co. 325) 
Idemitsu Kosan Co. 325) 
Kyodo Oil Co. 325) 
Kyushu Oil Co. 325) 
Maruzen Oil Co. 325) 
Kanematsu-Gosho Co. 325) 
Sumitomo Corp. 325 ) 15.8 
Toyo Menka K.K. 325) 
Nissho Iwai Co. 325) 
Nichimen Jitsugyo Co. 325) 

) 


Sakhalin Natural Gas Development Cooperation Public Corp. 325 
22,700 100.0 
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SCIENCE AND TECHNOLOGY 


JOINT METHANOL VENTURES WITH SAUDI ARABIA DESCRIBED 


Tokyo LOOK JAPAN in English Vol 27, No 304, 10 Jul 61 p 18 


(Article by Tameyoshi Tsuchiya, Economic Cooperation Division, Ministry of 
International Trade and Industry) 


(Text) 


The Japanese government has pledged 
to provide government -based aid for the 


Saud: petrochemical development pian. 
in continuation of Japan's commitment 
to economic cooperation with Saudi 
Arabia in that country’s methanol 
project 

Two projects have been selected for 
emphasis Through these Japan hopes to 
contribute actively to the industrializa- 
tion and economic developmen of Saud 
Arabia 


Japan-Saudi Economic ard 
Technical Cooperation 


For a long time, Japan and Saud 
Arabia have had close economic reila- 
tions in oil, trade, and economic and 
technical cooperation In March 1975. 
Japan concluded with Saud: Arabia the 
‘Agreement on Economic and Technical 
Cooperation between the Government of 
Japan and the Government of the King- 
dom of Saudi Arabia ' With the agree- 
ment, Japan firm!y announced its inten- 
tion to cooperate with Sauui Arabia in its 
nation-building efforts In line with this 
decision in methanol. petrochemical. 
seawater desalination. and other 
projects, Japan intends to continue to 
contribute to the country's industrializa- 
tion policy, thus promoting economic 
and technical cooperation with technical 
transfers as the nucleus 


Important Factors in 
Cooperation 





(1) Cooperation for industrialization 
To break away from over-reliance on 
oi) exports, Saudi Arabia is actively 
seeking cooperation from industrialized 
countries in promoting methanol and 
petrochemical production, as well as 
stee| and aluminium refining. fertilizer 
production, and other industria] areas 
where Saud Arabia, because of its fuel 
resources, has a strong comparative 
advantage Countries and enterprises 
which couperate in these fields will 
receive priority in oil supplies, Saudi 
Arabia has announced 

The Japan-Saud: Arabia joint ventures 
in methanol and petrochemicals are two 


Arabia's third 5-year development pian. 
Because the operation of both com- 


plexes will be turned over to Saudi tech- 


mcians upon completion, quite a number 
of Saudi Arabians will need to come to 


dispatched to Saudi Arabia To effect 
these exchanges, Japan is cooperating in 
the human development sections of 
Saud Arabia's industrialization plan 
(2) International political significance 
Sauch Arabia is the leader of the Arab 
moderates and as such wields consider. 
able jeadership not only in the Middie 
East and Africa but in the 
economy as weli Thus for Japan and the 
We t. as members of the free world 
industrial bloc. close cooperation with 








== = ö— ——E——_— a aS a = 


Fy avorable Progress in C onstructing 
| } 





‘ oo“ — 
,™ X 


⸗ 


JAPAN SAUDI ARABIA METHANOL CO., M. 





Methanol Plant in 
a 





— Utilizing Natural Gas — c 


— — 


WY 
Saudi Arabia 


\ 


a 








⸗ 









Agdress Vreupen Bounding $2 Varunowem 2 chrome Chivod@ew ‘oevo 


‘ vaper 


Brore ‘ovo 289-9000 + Cape GAGCHEM TORVO 


‘ees 2220600 VGCKO . 


— — —— — — — 


Seva Atetee of tt fate tumidems oF 
torte  o@perten’ oe on for menmtem 
ome ane clrengtbeneme (rend) & ietera 
teatran: tw for Ube clabie ecamather Ge 
“eeopthper of the ahtire workd 
)  ERICemer be eRErE peters 
Neue Arete he worlds larger o 
pre@Gecet « Ppurowmg & Pele) of Mend) 
Precenge ant euperte of oF) 
tech con'rilwe: @resth t the teal 
ard tates) of Ube ware? tenn) TM. 
meer genet rem oe enly we 
“eo > veer e606 Ger flame ter Seed 








Oh) from Seat) Aratee fee ployed « 
seri at pert on Japer s econemer and 
\o~heelagece growth and a Jeper « 
surwemg to help Seat) Aretee ¢ Gevetep 
mer Throw? ecemerms and techteca 
cooperaicen end the trenefer of tech 
reg 





2353 g3* i 


ia 





Hit et ie unn 


HUH ITH 


aaa it 











i Ha fi lhl ay rH 
ee Hilt BTM THT 


ili x Lin i Re tae 


. 5 he 5 * Hy 4 
tf Hi =§ 8:13; J 
rl [sts 
il 1 — atin ALT 


4120/ 280 


cso 





BCLENCE AND TECHNOLOCY 


EXPANSION PROGRAM FOR NTT in 190) EXAMINED 


Tokyo LOOK JAPAN in English Vol 27, Mo 304, 10 Jul G1 pp 22, 26) 


(Text) NTT's investment program for fiscal 198i, the fourth year of the 6th 
Five Year Expansion Program (1078-1082) has recently been approved by 
the Diet The tote! planned investment amounts to /,770 billion yen. 

The aime of the program are tw successively adjust the system to 
respond to mew subscriptions and subscriber moves withoul creating 
backlogs and to cope with tne increase in utiluation of calle to improve 
telephone service particularly in sparsely populated areas to strengthen 
telephone service for social well-being to develop and introduce into wide 
use verious telecommunications services such as automobile telephones. 
the diguia’ date exchange network. and the public feceimile communica. 
‘ons network 

Furthermore in terms of hardwere facilities. NTT will offer quality 
telecom munications services and abolish service differentials by 


old switching syateme with new ones and promote digitalization of facilities 
in order to form @ more economical telecom munications network NTT will! 


large-scale earthquakes 
Thus. NTT will eetively respond to the people's diverse and 
sophisticated demands for telecommunicetions services. contribute to 


realizing an enhanced national lifestyle. and promote efficient socio-eco- 


momic activity * on 
sene system (CCS). in order to 
Basic Principles further the econemisation and sephist 
The out! of the program i¢ as =, CAtOr the communications network 
_ - areas and —35 areas and 
Further proliferation of ordinary , 
subscriber lines and expansion and —- "*placement of rural community group 
improvement of basic facilities to — ‘elephones to ordinary subscriber tele 
maintain the suppiy-demand balance POMS. a8 one aspect of the tele 
for subscriber lines and the offering — service improvement pro 
of diverse and sophisucated telecom = 
munrcabons services wm ee more Promotion of diversification and 
economical wa soptustication of telephone services 


E 


systems and multyrouting of trans =P De 


mission lines. in order to upgrade ‘ore 
rehatnii'» calls etc 


* Formation of « digital communica * Expansion of date communications 


vont network and the expanded channels promotion of the introduc 
application of common channe! on of more public and technology. 





Fig |) Total Subseriber Lines Fig 2: Total Public Telephones 
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oriented data communications 


systems, and expansion of the NTT plans to instal) 74,000 public tele 
service areas for the digital dat ex. phones (70.000 in fisca) 1880), especially 
change network service ones that can be used al) day long With 
* Expansion and introduction of public this. Une tota) number of public tele 
facsimile communications network phones will increase to 912,000 (Fig 2) 


service to promote visual communica. 


| 


tons service 1,000 population is expected to climb to 
* Expansion and introduction of auto 77 by the end of fisca) 198) 
mobile telephone service to facilitate (¢ Promotion of sophistication and 
mobile communications diversification of telephone services 
* Promotion of disaster countermea- In order to meet customer needs. NTT 
sures lo maintain telecommunications will actively sell telephones that have 
services during new functions for the convenience of 
* Promotion of more operation subscr'“ers. such as push-button tele 
and modernization of NTT s business phones home key telephones branch 
telephones and business telephones 
Outline of the Program During this fiscal vear, NTT plans to sell 
The details of the expansion program 630 000 pushbutton telephones 220.000 
are as follows home key telephone sets. 670.000 branch 


1) Telephone Services 

a Installation of subscriber lines 
NTT plans to instal) 1.30 million new 

subscriber lines (1.35 million in fiscal 

9) during this fiscal year to meet 

customer demand Among them. the 


percentage of residenta! telephone lines 
served by new lunes will be about 60% 


werease to 4004 millon by the end 
fecal 198) (Fig 1) The percentage 
residential telephone lines in the total 
number of subscriber lines will reach 


ooo respectively in the previous fisea| 
year) As a result. the total number of 


to successively enlarge the 
685% and the number of subscriber local service area to 7 km from a tele 
lines per 100 population will be improved phone office. and aiso plans to change 
to 4.0 In addition, NTT expects 2) rural communi() group ‘elephone ines 
million sutecriber moves in fiscal 1981 to ordinary subscriber lines 


2) milhon wm fisea) 1980) Such moves 


are increasing yearly in response to 
rising social mobility 





a Enlargement of jocai service areas 
~ 200 areas 345 areas in fiscal 1980) 


b) Change of rural community group 





Table |; Main items of the Expansion Program 




















item FY 1980 FY 108) 
Subscriber lines 1,450,000 1,400,000 
Subscriber moves 2,100,000 2,100,000 
Key telephones 690000 700,000 
Home key telephone seta 180,000 220,000 
Push: button telephones 530.000 630,000 
Branch telephones 670,000 670,000 
Public telephones 70,000 74,000 
Telephones for social well-being 45.000 45,000 
Facsimile terminals 12,000 15.000 
Construction of telephone offices 7 25 
Coaxial cable systems (in section) 16 102 
Microwave systems (in section) 24 203 
Optical fiber cabies (in section) 1 12 
Data communications systems n % 
Telephone diffusion program in sparsely 

ted areas 
nge of rural community group telephones 
into ordinary subscriber lines 200 000 140,000 
Table 2: Level of Communications Services 

Item FY 1980 FY 198i 
Subscriber lines 

Total number of subscriber |ines (in thousands) 600 0 040 

Percentage of residential telephones | % we 8.5 

Number of subscribers per 100 population 3.2 Mo 
Public telephones 

Total number of telephones | in thousands) ae 912 

Number of telephones per |.000 population 75 7.7 

telephone lines to ordinary subscriber NTT plans to construct 1M new local 
lines — 140,000 subscriber lines | 200,000 telephone offices (2! offices in fiscal 
lines in fiscal 1980) 1980), 84 of which wil) be brought into 
service during this fiscal year 
(3) Expansion of Closed 'b) Construction of new toll switching 
Numbering Areas offices 


Considering requests of the com- 

munity and the wider mobility of 
lifestyles, NTT plans to expand areas 
where one can call without dialing the 
toll telephone number within the area 
with the same rate system 


(4) Construction of Telephone 
Offices 
As for the construction of telephone 
offices, | 


considering (he stagnant conditions of 
facsiues in telephone offices Further. 
more, NTT will promote the introduction 
of electromc switching systems ESS) 
and also inaugurate the introduction of 
chgitai switching systems 

a Construction of new loca! telephone 
offices 


Sl 


NTT will actively introduce ESS (joca! 
and toll electronic switching systems, 
into telephone offices 176 systems in 170 
telephone offices wil) be broughi into 
service in fiscal 198) (149 systems in 139 
telephone offices in fiscal 1980) 

‘d Instaliation of digital! switching 
systems 

NTT plans to mtroduce a tol) digital 
switching system 


(5) New Installations of Telephone 
Circuits and Construction of 
Transmission Lines 


a’ Toll circuits 
NTT plans to introduce a toll digital 





(1 a0) Fig 3; Total Pushbutton Telephones 
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circuits to cope with the increasing As for data communications systems. 
traffic in telephone usage As a result. NTT plans to expand mainiy such 
the total number of toll circuits will systems as the public and nationwide 
reach 2,140,000 Fig 4 ones and the development incentive 
b Transmission lines ones 
NTT plans to promote digitalization of ()) Puble data communications ser 
transmission lines. in addition to neces 
securing the transmission § lines In these systems. a large number of 
necessary for maintenance and im- customers jointly use NTT s large-scale 
— of toll telephone services and high-performance computer 
_ 102 sections for coaxal cable systems. such as DIPS | Dendenkosha 
systems (116 sections in fiscal 1980) and Information Processing System). using 
203 sections for microwave systems (244 the telephone network and leased cir 
sections in fiscal 1980) will be con cults Al present. these services are 
structed during thus fiscal year Among DRESS Dendenkosha Real-time Sales 
therm 139 sections for digital trans. Management System- sales and inven 
mission lines will be constructed (133 tory management service and DEMOS 
sections in fiscal 1980) In addition. # Dendenkosha Mult. access On-line Sys 
sections for coaxial cable systems and 65 tem—screntfic and engineering calcula 
sections for microwave systems will be ten service) Since these services wil) 
brought into service during ths fiscal contribute to the popularization of com. 
vear Among them. 43 sections for puter usage. NTT will actively promote 
digital transmission lines will be opened them 
Moreover. 12 sections for optical fiber ‘u) Private date communications 
cable (ransmussion systems are planned 7 
Ss service i designed on an in 
(6) Date Communications Service dividual basis according to the needs of 
a Expansion of data communications such computer users as private com- 


service pames and government agencies In thus 
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fiscal year, NTT plans to construct 2 
systems. including the Social Insurance 
Processing System. as one aspect of the 
large-scale nalional project (32 systems 
in fiscal 1980) 
‘b> Expansion of data communications 
systems 

NTT plans to install 25,000 circuits for 
leased data transmission in use for data 
communications by private companies 
in order lo meet various needs (22.000 
circuits in fiscal 1980) 
‘c) Expansion and improvement of 
digital data exchange network service 

The digital data exchanging serv. 
ice 1S an information switching serv. 
ce with a meter rate system, which 
‘8 appropriate for communications be 


terminals The digital data network 
service comprises a circuit switching 
service and a packet switching service 
In fiscal 1981, NTT plans to extend the 
service area for the (wo services 15 new 
cities for circwt switctung service | four 
cities at the end of fiscal 1980) and 23 
new cities for the packet switching serv- 
1ce | Seven cities at the end of 1980) 


Visual Communications 
Services 

a Active promotion of facsimile com. 
munications service 

NTT plans to actively proliferate 
facsimile commurcations that con 
tribute to efficient economic activities. 
and thus plans to 15.000 facsimile ter- 


‘7) 


minals ‘12,000 terminals in fiscal 1980) 
(b) Expansion and development of 
video communications service 

As for video transmission systems that 
will contribute to more effective socio 


economic activities, NTT plans to install 
# circuits in order to meet all kinds of 
demands 


(8) Mobile Communications 
Services 
In response to the demand for more 
mobility and speed. NTT plans to in 
troduce automobile telephone service in 
major cities 
As for maritime mobile telephone 
service, NTT plans to install circuits and 
facilities that are necessary for the 
increase in demand and the shift to auto 
matic exchanging systems. 
Moreover, NTT plans to increase and 
expand the scope of its pocket bell 
service 


(9) Replacement of Old Switching 
Service 


As for the replacement and prepara 
von of facilities, owing to the offering of 
quality telecommumcation services and 
service differentials brought about by 
facilities, NTT plans to replace about 
1,100,000 old switching systems to new 
ESSs. and aiso plans to replace actively 
ume worn cables 


(10) Disaster Countermessures 
In order to prevent the int: .ption of 
telecommunications services during 





cso: 


emergencies, NTT plans to promote 
disaster countermeasures such as the 


construction of cable tunnels and the 
multi-routing of junction circuits in 
major cites, and the provision of trans 
portable emergency exchange 

ment and large-capacily — A. 4 
power generating equipment. In ad 
dition, NTT plans to conduct counter 
measures for the security of public 
telephone calls during emergencies as 
one part of countermeasures for large 
scale earthquakes 

* Transportable emergency radio equip 

ment— 180 seta 
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* Transportable emergency exchange 
equipment—10  .s 

* Construction of cable tunnels in major 
cies 16 km 

* Multi-routing of junction circuits in 
ciles— 16 secuons 


(11) Effective Operations 

NTT plans to introduce computeriza- 
uuon for calculating telephone rates 
Unrough the introduction of new tech 
nologies in order to actively promote 
reduction of expenditures, moderniza- 
ion, and labor conservation in NTT's 
business affairs. 





SCLENCE AND TECHNOLOGY 


SPC SYSTEM TO UPGRADE C400 XB EXCHANGE 


Tokyo LOOK JAPAN in English Vol 27, No 304, 10 Jul 81 pp 24, 26, 27) 


(Text) 


With the remarkable developments in the information handling in- 
dustry’. besides serving as a means for subscribers to talk to each other, the 
telephore network has started to offer many other important services to the 
public. Although the electronic switching system has been actively in- 
troduced for local switching in Japan, the crossbar switching system is still 
used for most local switching networks. A major issue in the provision of 
new services is how the best use can be made of existing equipment. Toward 
this end. the functions of the crossbar switching system, and in particular of 
the Mode! C400, which is widely employed as a standard switching system in 
Japan, have been upgraded by improving its control function, such as the 
addition of an originating-number identifier/sender, until they approach the 
level of electronic switching systems. This has been achieved through the 
addition of stored-program control (SPC) facilities, which, besides making 
new services possible, also make maintenance and the attainment of 


reliability much easier. 


The Japanese telephone network has 
recent!s fulfilled two major telecom- 
municat.ons goals the elimination of the 
unfilled telephone demand backlog and 
the accomplishment of a complete. na- 
tionwide subscriber dialing service 
However. the existing telephone network 
will have to be rapidly upgraded if it is 
to answer the ever-growing demand for 
new customer services that arise from 
tne increasing diversity and sophistica- 
tion of modern social activity 

In Japan. about 85% of the subscribers 
are already served by crossbar switch- 
ing systems. but the continued reliance 
on wired jiogic alone as new functions 
are added to the network would impose 
restrictions on the nature of new serv- 
ices. and make possibile only a limited 
response to customer needs To provide 
more fleximility in new functions. elec- 
tronic devices that use the stored-pro- 
gram contro! scheme having an inter- 
face to markers have been realized The 
greater flexibility appears in the areas 
of (1) functional upgrading of the tele- 





phone network. (2) better maintenance. 
and (3) the provision of new telephone 
service 

The nature and the role of these elec- 
tronic devices 1s described below 


Basic Policy in Developing 
Additional Electronic Equipment 
The additional electronic equipment 

has been developed on a design philoso- 
phy wherein the basic part of the exist- 
ing crossbar switching system should be 
used as 1s and various new services and 
centralized maintenance should be pro- 
vided by the stored-program control 
technique 


Originating Number identifier 
Sender 


The trunking diagram for a service in 
whch the Model C400 — a representa- 
tive local switch in crossbar switching 
systems — 1s connected to another net- 
work by special number iXY and the 
omginating subscriber number is trans- 
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mitted to the line, is shown in Fig. 2. One 
of the basic functions of a local switch ts 
to send out originating subscriber num- 
bers to the network. The common pro 
cessing equipment frame (CPEF) inter- 
faces with markers and performs the 
originating number identification and 
sending function, which the crossbar ex- 
change has thus far been unabie to per- 
form The additiona! electronic equip 
ment is a stored-program controlled unit 
consisting of a small-scale 16-bit pro- 
cessor (See photo) 

In developing this equipment, func- 
tions are clearly defined for this and the 
existing equipment. For example, when 
a calling party dials a special number, 
the marker oniy sets up a route between 
the calling party and the trunk in the 
same manner as for ordinary connec- 
tion. and the CPEF performs the other 
related operation In addition. the equip 
ment has been designed so as to min- 
mize the required modification of the ex- 
. isung equpment and provide versatility 
in future functional! expansion 


Basic Operation 


The CPEF shown in Fig. 2 operates 
basically as follows 
a’ When a caller lifts his receiver, the 
telephone is connected through route (1) 
to the originating register, which returns 
dia! tone to the caller 
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Fig 2: Trunking Diagram 
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(b) When the caller dials a new serv- 
ice access number (1XY), the originat- 
ing register activates the marker and 
sends 1XY and the calling line location 
on the main link to the marker. 

(c) The marker selects an idie trunk 
on the new service train and sets up 
route (2), when an act (seizure 
signal) is issued to the . Then, the 
marker restores to normal. 

(d) The trunk activates and causes the 
register sender link to connect itself to 
the register sender. which in turn issues 
an act signal to the CPEF. 

(e) The CPEF is constantly scanning 
all markers and register senders for 
their act signals When a marker or reg- 
ister sender raises its act signal, the 
CPEF reads its data through the 
scanner 

(f) The CPEF reads the data (1XY, 
trunk number and line location informa- 
tion’ for the marker first by its act 
signal. and converts the line location in- 
formation into the caller's directory 
number. 

(g) Then, the CPEF reads the data 
(trunk number) for the register sender 
by its act signal, and extracts the 
caller's directory number from the 
marker data using the trunk number as 
a key. 

(h) The CPEF sends XY (note that ‘1’ 
has been deleted) and the directory 





number to the register sender, thereby 
terminating its operation 

(4) The register sender sends the 
second dia! tone through the calling line 
to prompt the calling party to dial the 
directory number of a party to be called. 
On receiving the called party's directory 
number, the regster sender transfers 
1XY and the called and calling party's 
directory numbers through the transit 
switch to the new service network, then 
restores to normal 

()) The calling line is now connected to 
the new service network. and necessary 
information is transferred between the 
terminal on the calling side and the new 
service network on an end-to-end basis. 


Equipment Configuration 


Fig. 3 shows the basic configuration 
of the additional electronic equipment. 
This equipment basically uses a normal- 
emergency duplicate) redundancy 
scheme. However, the scan matrix unit 
(MTXU) and relay driver (RDV), which 
interface with the electromagnetic sec- 
tion, and the flexible disk driver (FDD), 
which functions as backup memory, are 
not duplicated. 

information sent from the central con- 
troller (CC) to the electromagnetic 
interface section is relayed by the scan 
bus driver (SBD) and directed to the 
scanner controiier ‘SCNCONT) or relay 
driver controller ‘RDVCONT) through 
the scan bus. which permits interframe 
transfer of information 

The MTXU and main memory (MM) 
can be expanded. The required number 
of MTXUs depends on the number of 
markers used in each office In the basic 
configuration, the main memory size is 
32 K words for a smal) number of new 
service subscribers It can be expanded 
to a maximum of 256 K words to provide 
additional! functions 


Functional Expandability 
Addon F unctions 

The existing crossbar switching sys- 
term. with the added SPC equipment that 
provides the originating number iden- 
tification and transmussion function de- 
scribed in the previous item. permits 
switching to another network Thus, it 
permits eas\ application to new serv- 
ices. such as public facsimile communi- 
cations system and international direct 
distance dialing Besides. by adapting 
magnetic bubble memory equipment. 
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scanner and driver equipment, data 
transfer equipment and so on for this 
system, functional enhancemeni can be 
realized as follows 

(1) Number group functions 

This function eliminates; 

(a) —— (pen Cpevatien by serv- 
ice order and C-wire jumpering on the 
Main Distributing Frame (MDF). 

(b) Restrictions on the correspon- 
dence between line location end direc- 
tory number, which can cause a greater 
number of jumper wires on the MDF 
and the frame to require a large space. 

(c) Installation of new jumper wires 
for paths used for storing subscriber in- 
formation when new services are pro- 
(2) Remote-controlied service bar- 
ring/release 

Instant controi of se-ice barring /re- 
lease is possible from a + mote main- 
tenance center whenever necessary. 

(3) Metering service 

(a, Remote reading of call meiers in 
unattended offices is possible. 

(b) Charge indexes are stored in m ag- 
netic tapes for speedy charging service. 

(c) Tests are not required on the call 
meters which must operate at high occu- 
pancy rates and with high accuracy. 

(4) Local automatic message accounting 
service 

(a) Issuing conversation charge ac- 
count for every subscriber is possible. 

(b) Smoothing tasks for inquiry on 
conversation charge is possible. 

(5) Traffic observation 

Since this additional electronic equip- 
ment permits centralized traffic mea- 
surement, various traffic measuring in- 
struments are not needed. 


System Outline 

In seiecting a system that enables the 
addition of functions, the following items 
were studied as basic development 

licy: 
* my Modernized maintenance and ad- 
mimstration 

(b) Easy introduction of new functions 

(c) Reliability as hgh as that attained 
by the existing system 

(d) Mimimized modification on the ex- 
isting system 
Hardware Features 

‘a) A duplicated small-scale 16-bit 
processor is used as the central con- 
troller 

(b) Main memory consists of 16 K 











Fig. 3: Blockdiagram of Additional Electronic Equipment 
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bits/chip ICs 

‘c) Bus extender 1: used to enable the 
expansion of various auxiliary memory 
equipment 

(d) Typewriter units and a magnetic 
tape unit are used for 1/O devices for re- 
mote contro] from the maintenance 


Software Features 

Programs consist of functional 
modules for jocalized addition or altera- 
tion to reduce the adverse effect on the 
existing program to a mimmum. 
Operation Summary 

The CC is constantly scanning the act 
signals for all markers and the called- 
subscribers’ answer signals for all 
trunks When a change in the scanned 
bits is detected by the CC. the CC carries 
oul adequate processing. as shown be- 
low 
(1) Number group functions 

.a) When a marker generates its act 
signal. which indicates an intra-office 
call or a terminating call, the “C detects 
the signal and reads more detailed in- 
formauon ‘the directory number for a 
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called subscriber ) through the scanner 
(b) The CC translates the above data 
obtained through the scanner into the 
line location of the called subscriber, re- 
ferring to the subscriber data stored in 
the magnetic bubble memory equip 
ment Moreover. when the called sub 
scriber'’s number is a pilot number for a 
PBX group. the CC selects an idle PBX 


magnetic bubble memory equipment. 
and then translates it into the line loca- 
tion 


(c) The CC sends the information on 
the line location of the called subscriber 
to the marker through the RDV 
(2) Remote-controlied service barring 
and its cancellation 

(a) After detecting an act signal, 
which indicates an intra-office call, an 
outgoing cal! or a terminating cali, of a 
marker, the CC reads more detailed in- 
formation (the calling subscriber's line 
locauion or the called subscriber's direc- 
tory number from the marker through 
the scanner 

(b) The CC generates barring in- 
formation. if the subscriber data for the 
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above subscriber indicate that the call- 
ing Subscriber (or the called subscriber ) 
is to be refused 

‘c¢) The CC sends the barring informa- 
on to the marker through the RDV 
(3) Metering function 

(a) After detecting an act signal, 
which indicates an intra-office cal) or an 
outgoing call for a marker, the CC reads 
more detailed information (the called 
subscriber's directory number, the call- 
ing subscriber's line location and trunk's 
line location) from the marker through 
the scanner 

(b) The CC supervises the related 
trunk by using the scanner, and cal- 
culates the conversation ume after de- 
tecting the answer and clear back 
signals for the called subscriber 

ic) The CC calculates the number of 
charge units with the called subscriber's 
directory number and the conversation 
time and adds the number to the meter- 
ing memory corresponding to the calling 
subscriber in the magnetic bubble 


memory equpment 
Application to Future Service 


This additional electronic equpment, 
which is now ready for service, was 
principally intended to supply the orig)- 
nating number identifier function, which 
will become indispensable as new serv- 
ices are added in the future. By intro- 
ducing various data storage and pro 
cessing functions, the equpment makes 
it possible and easy for the existing 
crossbar switching system to offer a 
variety of new services and functions, a 
task which it had hitherto been though 


incapable of performing. Accordingly. 
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this equipment has been designed to al- 
low for the easy expansion of memory 
capacity, extension of processor bus, 
and addition of electromechanical-elec- 
tronic interfaces. Moreover, there is a 
service which requires this function, it 
is the public facsimile communications 
system, that is scheduled to go into op 
eration in 1981. What is more, new func- 
tions that can be foreseen at present in- 
clude electronic number group, iterna- 
tional direct distance dialing, various 
remote control functions, and electronic 
subscriber meters. Field testing on these 
new functions has been carried out since 


April 1980. 


Conclusion 


With many improvements in functions 
supplied by the addition of various elec- 
tromechanicai and electrunic devices, 
the crossbar switching system has been 
upgraded to provide better and better 
service to subscribers. Parallel to this, 
the addition of stored-program control 
equipment was already known to be 
technically feasible. Now, in the new 
public facsimile communications sys- 
tem, the originating number identi- 
fier/sender has become a reality. This 
addition of new functions for new serv- 
ices by this equipment will expand the 
flexibility of the crossbar switching sys- 
tem to the point where its capabilities 
approach those of electronics switching 
systems. 

The additional electronic equipment 
needed for the public facsimile com- 
munications system are now being in- 
stalled in quantity in preparation for 
commercial testing. 
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BRIEFS 


FAA TO CERTIFY MU-300--Mitsubishi Heavy Industries Ltd. (MHI) expects the U.S. 
Federal Aviation Administration (FAA) to give a type certificate to its MU-300 
business jet by August if flight tests of preproduction aircraft continue 
smoothly. The MU-300 is the first business jet developed in Japan. MHI, which 
has already received 115 MU-300 orders, intends to start their delivery as soon 
as the certification is received. The monthly production rate is projected at 
eight aircraft. Delivery of the aircraft now on order will begin around 1982. 
Mitsubishi Aircraft Int'l (MAI), MHI's affiliate in the United States, will 
undertake final assembly of the MU-300s. A new building for an MU-300 assembly 
line has been built at its San Angelo plant in Texas. MHI has already shipped 
eight MU-300s, including two prototypes, to the United States mainly for the 
FAA's certification tests. [Text] [Tokyo JPE AVIATION REPORT-WEEKLY in English 
No 528, 1 Jul 81 p 3] 


MITI CONSIDERS MT-X PROPOSALS--The Ministry of International Trade and Industry 
(MITL) is considering three airframe manufacturers’ proposals for the development 
cf the Air Self-Defense Force's MI-X intermediate jet trainer with a view to busi- 
ness coordination under the aircraft manufacturing business law. It has already 
been briefed on the proposals by Mitsubishi Heavy Industries Ltd., Kawasaki Heavy 
Industries Ltd. and Fuji Heavy Industries Ltd. The ongoing study will serve as 
the basis for consultation with the Japanese Defense Agency (JDA) on the selec- 
tion of a prime contractor and subcontractors which will come by September. The 
MT-X program is planned to start with basic engineering in October 1981. The 
JDA's study of the three proposals has already reached a final stage. It intends 
to hold the consultations with MITI after selecting the prime contractor tenta- 
tively. [Text] [Tokyo JPE AVIATION REPORT-WEEKLY in English No 528, 1 Jul 81 


p 3) 


SECOND WEATHER SATELLITE—-The National Space Development Agency (NASDA) announced 
last week it would launch in August another stations y meteorological satellite 
to replace the "Himawari"™ (Sunflower) satellite now in service. It said the 
"GMS-2" satellite will be launched on Aug. 10 by an N-II rocket from the Tanega- 
shima Space Center, Kagoshima Prefecture, as the first practical-use satellite 

to be launched by Japan. “Himawari" was launched by the United States. The 
650-kg cylindrical satellite, also manufactured by Hughes Aircraft, will replace 
"Himawari."' After being launched, the new satellite will undergo checks over 

the Equator and then be put in orbit to replace its predecessor satellite at the 
end of the year and become Japan's second space observatory. Meanwhile, the 
National Institute of Space Science also plans to launch three rockets for obser- 
vation purposes from the Kagoshima Space Center in Uchinoura, Kagoshima Prefec- 
ture, between Aug. 24 and Sept. 14. [Text] [Tokyo JPE AVIA: ION REPORT-WEEKLY 

in English No 528, 1 Jul 81 p 9] 


63 











" ; 2 ' eats ; stute (anea ase : : tai : 
; | sal : i« scat 3 SuEeue ! ‘eR — € tis “VE 
: sf. ; o« ie : icve wh « ' | 2 thew Bain mattiac _oane, 
‘¢ J — J Lf J ‘fF : oq ac i i and . ' aneea t hee ao 5 * 
2c 4 v af ats fon ° é: es tane deve pRent prog ar | hie 
" é ; : eit iwhi«i : wets ‘7 +4) in boc? at i ae 
J ane : 2 feecal lus = the | 1 ve iniga 
DT ef ae J I t hve have dishe fu sa aie iong=tere 
" oe " < sri : : ite : v : : : : JT : cape: J = 
7 ma : tin mm [Mel tank's Za ‘he efigife, ac ated 
: ; " : Are is e838 ft nave appt ved Pelease aft [ ie 
me ef ° ; ana loom Qoag PP Sl Pmhelial 
i) 
. rw ih ‘ ‘ 1 2 I oer 
7 : d« : ment | " f< nna 2 sfhoted perf 
t hee ° ; he 2 at af erationa rs. 
. ave oc mt ot oe ’ ot ' ' : 2 © 
: ge ust ‘or tie : : tw Protot ee tan? 
, sf« a ti wit  -_ — — Se | Bheinmetai i th 
eeeat a feveaiec t he mm fut : veriu enough ft 


’ ; , ; ; re 3 rts?" gut [T< ' : Mu giiv« aif Mat 
5 = J =? b ss ‘7 ; | © indet i< : mo mt 
~ g c J J ce : : ba w : a etre. a 
: * T * — 4 
rm ‘ wr ©® tire arte? ; 








END OF 





FICHE 


DATE FILMED 
Mr) 





